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Phenylcarboxylic acid derivatives represented by formula (I), and their salts, wherein R 1 and R each 
represents H, halogen, alkyl, haloalkyl, alkanoyl, cycloalkyl, nitro. amino, -O-D-R 5 (wherein D represents 
alkylene, and R 5 represents H, amino, morpholino, carboxyl, phthalimido, phenyl or epoxy), substituted or 
unsubstituted phenoxy, substituted or unsubstituted phenylalkylamino. carboxylalkenyl or, when taken 
together, represent aikylenedioxy: R 3 represents H, -E-R 6 (wherein E represents alkylene, and R 5 represents 
H carboxyl, cyano, OH. phenylalkoxy or halogen-substituted phenyl or phenylcarbamoyl) -CO-G-R 7 (wherein 
G represents alkylene, and Represents H or substituted or unsubstituted phenylcarbamoyl). substituted or 
unsubstituted benzoyl, alkenyl, carbamoyl, phenyl, or halophenyl: R 4 represents H, alkyl: A represents 
alkylene, cycloalkyl ring-fuzed alkylene or alkenylene; B represents alkylene or alkenylene; and t repre- 
sents 0 or 1. These compounds have an activity of inhibiting synthesis of fatty acids and cholesterol, and 
are useful for treating hyperlipemia, arteriosclerosis, obesity and diabetes. 
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SPECIFICATION 
PHENYLCARBOXYLIC ACID DERIVATIVES 

Technical Field 

This invention relates to novel phenylcarboxylic 
acid derivatives and salts thereof, more particularly, to 
the compounds having hypolipidemic activity and being useful 
as a medicament. 
Technical background 

There have been known some compounds having hypo- 
lipidemic activity, for example, 1,3-disubstituted propanol 
derivatives disclosed in U.S. Patent 4,073,935, 4,109,013 
and 4,144,351, and British Patent 1,516,747, but this 
invention provides novel phenylcarboxylic acid derivatives 
and salts thereof which have different structure from these 
known compounds and are particularly useful as a medicament. 
Disclosure of the Invention 

This invention provides phenylcarboxylic acid 
derivatives and salts thereof, which have the following 
formula: 



R 1 



R 2 R 3 



^ohQhb )jl -coor 4 CD 



wherein R 1 and R 2 are each hydrogen atom, a halogen atom, a 
lower alkyl group, a lower alkyl group having a halogen 
atom, a lower alkanoyl group, a cyclo( lower )alkyl group, a 



EP 0 394 440 A1 
- 2 - 



nitro group, an amino group, a group of the formula: -O-D-R 5 
(wherein D is a lower alkylene group, R S is hydrogen atom, 
an amino group, a morpholino group, a carboxyl group, a 
phthalimido group, a phenyl group, or a group of the 
formula: -CH-CH 2 ), a phenoxy group having optionally a 

substituent selected from a halogen atom or a lower alkyl 
group on the phenyl ring, a phenyl (lower) alky lamino group 
having optionally a lower alkylenedioxy group as a substi- 
tuent on the phenyl ring, or a lower alkenyl group having a 
carboxyl group, or both groups form a lower alkylenedioxy 
group which bond to the adjacent carbon atoms; 

r 3 is hydrogen atom, a group of the formula: -E-R 
(wherein E is a lower alkylene group, R 6 is hydrogen atom, a 
carboxyl group, a cyano group, a hydroxy group, a phenyl- 
(lower)alkoxy group, a phenyl group having a halogen atom, 
or a phenylcarbamoyl group having a halogen atom), a group 
of the formula: -CO-G-R 7 (wherein G is a lower alkylene 
group, R 7 is hydrogen atom, a carboxyl group, or a 
phenylcarbamoyl group having a halogen atom), a ben 2 oyl 
group having optionally a substituent selected from a lower 
alkylenedioxy group, a halogen atom or a lower alkyl group 
on the phenyl ring, a lower alkenyl group, a carbamoyl 
group, a phenyl group, or a phenyl group having a halogen 
atom; 

r 4 is hydrogen atom or a lower alkyl group? 

A is a lower alkylene group, a lower alkylene group 
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condensed with a cycloalkyl ring, or a lower alkenylene 
group; 

B is a lower alkylene group or a lower alkenylene 

group? 

& is 0 or 1. 

It is assumed that when the compounds of the 

formula (1) and there salts of this invention are admini- 

*« 

stered, they are esterized with CoA in the living body and 
inhibit strongly cholesterol- and fatty acids-biosynthetic 
enzymes and thereby exhibit activity of inhibiting fatty 
acids-synthesis and activity of inhibiting cholesterol- 
synthesis, and further, they are well absorbed into the 
living body and have durable pharmacological activity, 
higher safety, excellent absorbability and discharging 
property and also low toxicity. Accordingly, these 
compounds are useful as a medicament such as hypolipidemic 
drug, prophylactic and treating agent of artherosclerosis, 
prophylactic and treating agent of obesity, antidiabetics, 

and the like. 

The groups as defined for R 1 - R 4 , A and B and 
others in the present specification include specifically the 

following groups. 

The halogen atom includes fluorine, chlorine, 

bromine and iodine. 

The lower alkyl group includes straight chain or 
branched chain alkyl groups having 1 to 6 carbon atoms, such 
as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert- 
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butyl/ pentyl/ hexyl, and the like. 

The lower alkyl group having a halogen atom 
includes straight chain or branched chain alkyl groups 
having 1 to 6 carbon atoms and having 1 to 3 halogen atoms , 
such as chloromethyl, bromomethyl, iodomethyl, f luoromethyl, 
dichloromethyl, di bromomethyl , dif luoromethyl, trichloro- 
mechyl, tribromomethyl, trif luoromethyl, 2-chloroethyl, 2- 
bromoethyl, 2-f luoroethyl, 1, 2-dichloroethyl, 2, 2-dif luoro- 
ethyl, l-chloro-2-f luoroethyl, 2 f 2,2-trif luoroethyl, 2,2,2- 
trichloroethyl, 3-f luoropropyl, 3,3,3-trichloropropyl, 4- 
chlorobutyl, 5-chloroheptyl, 6-chlorohexyl, 3-chloro-2- 
methylpropyl, and the like. 

The lower alkanoyl group includes straight chain or 
branched chain alkanoyl groups having 1 to 6 carbon atoms, 
such as formyl, acetyl, propionyl, butyryl, isobutyryl, 
pentanoyl, hexanoyl, and the like. 

The cyclo( lower) alkyl group includes cycloalkyl 
groups having 3 to 8 carbon atoms, such as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclo- 
octyl, and the like. 

The lower alkylene group includes straight chain or 
branched chain alkylene groups having 1 to 6 carbon atoms 
includes methylene, ethylene, trimethylene, tetramethylene, 
pentamethylene, hexamethylene, 2,2-dimethyltrimethylene, 2- 
methyltrimethylene, methylmethylene, and the like. 

The phenoxy group having optionally a substituent 
selected from a halogen atom or a lower alkyl group on the 
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phenyl ring includes phenoxy, phenoxy groups having a 
halogen substituent on the phenyl ring such as 2-chloro- 
phenoxy, 3-chlorophenoxy, 4-chlorophenoxy, 2-f luorophenoxy, 
3-f luorophenoxy , 4-f luorQphenoxy , 2-bromophenoxy , 3-bromo- 
phenoxy, 4-bromophenoxy , 2-iodophenoxy, 3-iodophenoxy , 4- 
iodophenoxy, etc., and phenoxy groups having a substituent 
of an alkyl group having 1 to 6 carbon atoms such as 2- 
methy lphenoxy , 3-methy lphenoxy , 4 -me thy lphenoxy , 2-ethyl- 
phenoxy, 3-propy lphenoxy , 4-isopropylphenoxy , 4-tert-butyl- 
phenoxy , 2-penty lphenoxy , 3-hexy lphenoxy , 4-hexy lphenoxy , 
etc. 

The phenyl ( lower )alkylamino group having optionally 
a lower alkylenedioxy group as a substituent on the phenyl 
ring includes phenylalkylamino groups having optionally an 
alkylenedioxy group having 1 to 4 carbon atoms on the phenyl 
ring wherein the alkyl moiety is a straight chain or 
branched chain alkyl having 1 to 6 carbon atoms , such as 
ben2ylamino, 2-phenyle thy lamino, 3 -phenylpropy lamino, 1- 
phenylethylamino, 4-phenylbutylamino, 5-phenylpenty lamino, 
6-pheny lhexy 1-amino , 2 , 3-methylenedioxybenzy lamino , 3,4- 
methyleaedioxybenzy lamino , 2- ( 3 , 4-methylenedioxyphenyl ) - 
ethylamino, 2,3-ethylenedioxybenzylamino, 3 , 4-ethylenedioxy- 
benzylamino, 6-(2,3-ethylenedioxyphenyl)hexylamino, 2,3- 
trimethylenedioxybenzylamino, 3 r 4-triiaethylenedioxybenzyl- 
amino, 3- ( 3 , 4-tr imethylenedioxyphenyl ) propylamino , 2,3- 
tetramethylenedioxybenzy lamino, 3 , 4-tetraraethylenedioxy- 
benzylamino, l-(3, 4-tetramethylenedioxyphenyl) ethylamino, 
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and the like. 

The lower alkenyl group having a carboxyl group 
includes straight chain or branched chain alkenyl groups . 
having 1 to 6 carbon atoms, such as 2-carboxyvinyl, 3- 
carboxyallyl, 2-carboxypropenyl , 3-carboxy-2-butenyl, 4- 
carboxy-4-methyl-3-butenyl, 2-carboxy-l-pentenyl, 4-carboxy- 
3-hexenyl, and the like. 

The lower alkylenedioxy group includes alkylene- 
dioxy groups having 1 to 4 carbon atoms, such as raethylene- 
dioxy, ethylenedioxy, trimethylenedioxy , tetramethylene- 
dioxy, and the like. 

The phenyl ( lower )alkoxy group includes phenylalkoxy 
groups wherein the alkoxy moiety has straight chain or 
branched chain and has 1 to 6 carbon atoms , such as benzyl- 
oxy, 2-phenylethoxy, 3-phenylpropoxy , 4-phenylbutoxy, 1,1- 
dimethyl-2-phenylbutoxy, 5-phenylpentyloxy , 6-phenylhexyl- 
oxy, and the like. 

The phenyl group having a halogen atom includes 
phenyl groups having a halogen atom as a substituent, such 
as 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluoro- 
phenyl , 3-f luorophenyl , 4-f luorophenyl , 2-br omophenyl , 3- 
bromophenyl, 4 -br omophenyl , 2-iodophenyl, 3-iodophenyl, 4- 
iodophenyl, and the like. 

The phenylcarbamoyl group having a halogen atom 
includes phenylcarbamoyl groups having a halogen atom as a 
substituent on the phenyl ring, such as 2-chlorophenyl- 
carbamoyl , 3-chlorophenylcarbamoyl , 4-chlorophenylcarbamoyl , 
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2-f luoropheny lcar baraoyl , 3-f luoropl^enylcar bamoy 1 , 4-f luoro- 
phenylcarbamoyl , 2-br omophenylcarbamoyl , 3-bromophenyl- 
carbamoyl , 4-bromophenylcar bamoyl , 2-iodophenylcarbamoyl , . 3- 
iodophenylcarbamoyl, 4-iodophenylcarbamoyl, and the like. 

The benzoyl group having optionally a substituent 
selected from a lower alkylenedioxy group, a halogen atom or 
a lower alkyl group on the phenyl ring includes benzoyl 
groups having optionally an alkylenedioxy group having 1 to 
4 carbon atoms, a halogen atom, or a straight chain or 
branched chain alkyl group having 1 to 6 carbon atoms as a 
substituent on the phenyl ring, such as benzoyl, 2,3- 
methylenedioxybenzoyl , 3 , 4-methylenedioxybenzoyl , 2,3- 
ethylenedioxybenzoyl, 3, 4-ethylenedioxybenzoyl, 2,3-tri- 
methylenedioxybenzoyl , 3 , 4- tr imethylenedioxybenzoyl, 2,3- 
tetramethylenedioxybenzoyl, 3,4-tetramethylenedioxybenzoyl, 
2-chlorobenzoyl , 3-chlorobenzoyl , 4-chlorobenzoyl , 2-bromo- 
ben2oyl, 3-bromobenzoyl, 4-bromobenzoyl, 2-f luorobenzoyl, 3- 
f luorobenzoyl , 4-f luorobenzoyl , 2-iodobenzoyl , 3-iodo- 
benzoyl, 4-iodobenzoyl, 2-methylbenzoyl , 3-methylbenzoyl, 4- 
methylbenzoyl, 2-ethylberizoyl, 3-propylbenzoyl, 4-isopropyl- 
benzoyl , 4-ter t-butylbenzoyl , 2-pentylbenzoyl , 3-hexyl- 
benzoyl, 4-hexylbenzoyl, and the like. 

The alkenyl group includes straight chain or 
branched chain alkenyl groups having 2„to 6 carbon atoms, 
such as vinyl, propenyl, allyl, isopropenyl, 1-butenyl, 4- 
pentenyl, 2-ethylallyl, 3-hexenyl, and the like. 
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The lower alkylene group condensed with a cyclo- 
alkyl ring includes alkylene groups having 2 to 6 carbon 
atoms which are condensed with a cycloalkyl ring having 3 to 
8 carbon atoms , such as 1, 2-cyclopropylene, 1,2-cyclo- 
butylene, 1, 3-cyclobutylene, 1,2-cyclopentylene, 1,3-cyclo- 
pentylene, 1, 2-cyclohexylene, 1,3-cyclohexylene, 1,4-cyclo- 
hexylene, 1, 2-cycloheptylene, 1,3-cycloheptylene, l r 4-cyclo- 
heptylene, 1/ 2-cyclooctylene r 1/3-cyciooctylene, 1,4-cyclo- 
octylene, 1, 5-cyclooctylene, 5-methylenecyclooctyl, 4- 
ethylenecycloheptyl, 3-trimethylenecyclohexyl, 2-tetra- 
methylenecyclohepty 1 , 2-pentamethylenecyclobutyl , 2- 
methylenecyclopr opyl , 2-ethylenecyclopropylmethyl , 2- 
methylenecycloheptyl, 4-methylenecyclohexylmethyl # and the 
like. 

The lower alkenylene group includes straight chain 
or branched chain alkenylene groups having 2 to 6 carbon 
atoms , such as vinyle'ne, propenylene r 1-methylvinylene, 2- 
butenylene, 3-pentenylene, 2-hexenylene, and the like. 

The phenylcarboxylic acid derivative of the formula 
(1) of this invention can be prepared by various processes 
using various starting compounds. The examples of the 
processes are illustrated below with reference to reaction 
schemes • 
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[Reaction Scheme-1] 




R 2 R 3 

wherein R 1 , R 2 , R 3 , R 4 , A, B and ft are as defined above, and 
X is a halogen atom, a lower alkanesulfonyloxy group having 
optionally a substituent, or an arylsulf onyloxy group having 
optionally a substituent. 

According to the above Reaction Scheme-1, the 
compound of the formula (2) and the compound of the formula 
(3) are reacted in an appropriate solvent in the presence of 
a basic compound to give the desired compounds of the 
formula (1) of this invention. 

In the compound of the above formula (2) f the 
halogen atom shown as X includes the same as defined above, 
the lower alkanesulfonyloxy group having optionally a 
substituent includes alkanesulfonyloxy groups having 1 to 6 
carbon atoms and being optionally substituted by a halogen 
atom, such as methanesulf onyloxy , ethanesulf onyloxy , 
propanesulf onyloxy , trif luoromethanesulf onyloxy , etc. , and 
the arylsulf onyloxy* group having optionally a substituent 
includes arylsulf onyloxy groups being optionally substituted 
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by an alkyl group having 1 to 6 carbon atoms , a halogen atom 
or a nitro group, such as benzenesulfonyloxy , toluene- 
sulfonyloxy , p-chlorobenzenesulf onyloxy, p-nitrobenzene- 
sulfonyloxy, etc. 

~ In the process of the above Reaction Scheme-1, the 
inert solvent includes various solvents which do not give* 
any bad effect on the Reaction f for example, ethers such as 
diethyl ether, tetrahydrof uran ( THF ) , dioxane, etc.; 
halogenated hydrocarbons such as dichlorome thane, dichloro- 
ethane, chloroform, carbon tetrachloride, etc.; aromatic 
hydrocarbons such as benzene, toluene, xylene, etc.; amines 
such as pyridine, piperidine, triethylamine, etc.; aliphatic 
hydrocarbons such as hexane, heptane, etc.; alcohols such as 
methanol, ethanol, propanol, etc.; aprotic polar solvents 
such as dimethylformamide (DMF), dimethylacetamide (DMA), 
dimethylsulfoxide (DMSO), hexamethylphcsphor ic triamide 
(HMPA), etc.; carbon disulfide; and the like. The basic 
compound includes, for example, organic basic compounds such 
as tertiary amines (e.g. triethylamine, pyridine, etc.) and 
inorganic basic compounds such as alkali metal carbonates 
(e.g. sodium carbonate, potassium carbonate, etc.), alkali 
metal hydrogen carbonates (e.g. sodium hydrogen carbonate, 
potassium hydrogen carbonate, etc.), alkali metal hydroxides 
(e.g. sodium hydroxide, potassium hydroxide, etc.), alkali 
metals (e.g. sodium, potassium, etc.), alkali metal hydrides 
(e.g. sodium hydride, etc.). 

The compound of the formula (3) is usually used in 
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an amount of about 1 to 5 moles, preferably about 1 to 2 
moles, to 1 mole of the compound of the formula (2), and the 
basic compound is usually used in an amount of about 1 to 
100 moles, preferably about 1 to 3 moles, to 1 mole of the 
compound of the formula (2). 

The above reaction is usually carried out at about 
0 to 200°C, preferably at room temperature - about 120°C, 
for about 20 minutes to about 72 hours, preferably about 30 
minutes to about 24 hours. 

Besides, when the reactive nitrogen atom in the 
above compound (3) forms amido bond with R J , it is 
preferable to react previously the above compound (3) with a 
basic compound such as an alkali metal or an alkali metal 
hydride and then to react the resulting compound with the 
compound ( 2 ) . 
[Reaction Scheme-2] 




(la) 



R 2 H 

wherein R 1 , R 2 , R 4 , B and ft are as defined above, and A 1 is 
the same as A except that it has one smaller carbon number 
in the main chain thereof. 
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According to the above Reaction Scheme-2, the 
compound of the formula (4) and the compound of the formula 
(3a) are reacted in an appropriate inert solvent in the 
presence or absence of a "dehydrating agent to produce a 
Schiff's base and then the resulting compound is reduced to 
give the desired compound of the formula (la) of this 
invention. 

In the above process, the inert solvent includes 
various solvents which do not give any bad effect on the 
reaction, for example, alcohols such as methanol, ethanol, 
propanol, etc.; halogenated hydrocarbons such as dichloro- 
methane, dichloroethane, chloroform, etc.; aromatic 
hydrocarbons such as benzene, toluene, xylene, etc.; ethers 
such as diethyl ether, tetrahydrofuran, dioxane, etc.; 
amines such as pyridine, piperidine, triethylamine, etc.; 
aliphatic hydrocarbons such as hexane, heptane, etc.; acetic 
acid esters such as ethyl acetate, methyl acetate, etc.; 
aprotic polar solvents such as DMF, DMSO, HMPA, etc.* and 
the like. 

The dehydrating agent includes various conventional 
dehydrating agents, for example, drying agents used for 
dehydrating solvents such as molecular sieves, silica gel, 
calcium chloride, sodium sulfate, magnesium sulfate, etc.; 
Lewis acids such as anhydrous aluminum chloride, stannic 
chloride, titanium tetrachloride, boron trichloride, boron 
trif luoride-ethyl ether complex, zinc chloride, etc.; 
inorganic acids such as hydrochloric acid, nitric acid, 
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sulfuric acid, etc*; organic acids such as trichloroacetic 
acid, trifluoroacetic acid, methanesulf onic acid, acetic 
acid, etc.; and other acid type ion exchange resins; and the 
like. 

The above reaction for producing Schiff "s base, the 
compound of the formula (3a) is usually used in an amount of 
about 1 to 3 moles, preferably equivalent amount, to 1 mole 
of the compound of the formula (4), and the reaction is 
usually carried out at about -20 to 180°C, preferably at 
room temperature - about 100°C, for about 10 minutes to 
about 24 hours, preferably about 30 minutes to about 3 
hours. 

The subsequent reducing reaction is carried out by 
a conventional method, for instance, by using an appropriate 
reducing agent or by a conventional catalytic reductipn. 

In the method using an appropriate reducing agent, 
the reducing agent includes, for example, metal hydrides 
such as sodium cyanoboron hydride, sodium boron hydride, 
lithium aluminum hydride, etc.; borane, and the like. These 
reducing agents are usually used in an amount of about 0.1 
to 100 moles, preferably about 0.25 to 50 moles, to 1 mole 
of the compound of the formula (4), and the reducing 
reaction using a reducing agent is usually carried out at 
about -20 to 180°C, preferably at about 0 to 60°C, for about 
10 minutes to about 24 hours, preferably about 30 minutes to 
about 3 hours. 

Besides, the catalytic reduction can be carried out 



EP 0 394 440 A1 
- 14 - 



.» o , 



in an inert solvent with an appropriate catalyst. The 
catalyst used for the catalytic reduction includes , for 
example/ platinum catalysts such as platinum oxide, platinum 
black/ platinum wire/ platinum plate, sponge platinum, 
colloidal platinum, etc.; palladium catalysts such as 
palladium black, palladium chloride, palladium oxide, 
palladium-carbon, palladium-barium sulfate, palladium-carbon 
barium, sponge palladium, etc.; nickel catalysts such as 
reduced nickel, nickel oxide, Raney nickel, etc.; cobalt 
catalysts such as reduced cobalt, Raney cobalt, etc.; iron 
catalysts such as reduced iron, Raney iron, etc.; copper 
catalysts such as reduced copper, Raney copper, etc.; and 
the like. The inert solvent includes various solvents which 
do not give any bad effect on the reaction, for example, 
ethers such as dimethyl ether, diethyl ether, THP, dioxane, 
anisole, etc.; halogenated hydrocarbons such as dichloro- 
methane, dichloroethane, chloroform, carbon tetrachloride, 
etc.; aromatic hydrocarbons such as benzene, toluene, 
xylene, etc.; amines such as pyridine, piperidine, triethyl- 
amine, etc.; aliphatic hydrocarbons such as hexane, heptane, 
octane, etc.; alcohols such as methanol, ethanol, propanol, 
etc.; acetic acid esters such as ethyl acetate, methyl 
acetate, etc.; aprotic polar solvents such as DMF, DMSO, 
HMPA, etc.; carbon disulf ide; . water ; and. the like, or a 
mixture of water with the above organic solvents. The 
catalyst for the catalytic reduction is usually used in an 
amount of about 0.1 to 10 moles, preferably about 0.1 to 1 
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mole, to 1 mole of the starting compound of the formula 
(4). The reaction temperature is usually in the range of 
. about 0 to 200°C, preferably about 0 to 100°C, and the 
reaction is usually completed in about 30 minutes to about 
48 hours, preferably about 30 minutes to about 6 hours. 
[Reaction Scheme-3] 




wherein R 1 , R 2 f A, B and a are as defined above, R 3a is a 
group of the formula: -CO-G-R 7 (wherein G and R 7 are as 
defined above), or a benzoyl group having optionally a lower 
alkylenedioxy group, a halogen atom, or a lower alkyl group 
as a substituent on the phenyl ring, and R 4a is a lower 
alkyl group. 

According to the above Reaction Scheme-3, the amine 
compound of the formula (lb) and the carboxylic acid 
compound of the formula (5) or a compound activated at the 
carboxyl group thereof are reacted by a conventional amido 
bond producing reaction to give the desired compound of the 
formula (lc) of this invention. 
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The amido bond producing reaction can easily be 
carried out by the following various amido bond producing 
. processes. 

(a) a process using a condensation agent/ i.e. a 
process of reacting the carboxylic acid compound (5) and the 
amine compound (lb) in the presence of a condensation agent/ 

(b) a mixed acid anhydride process, i.e. a process 
of reacting the carboxylic acid compound (5) with an alkyl- 
halocarboxylic acid to form a mixed acid anhydride and 
reacting the resultant with the amine compound (lb), 

(c) an activated ester process, i.e. a process of 
converting the carboxylic acid compound (5) into an 
activated ester, such as p-nitrophenyl ester / N-hydroxy- 
succinimide ester, 1-hydroxybenzotriazole ester, etc., and 
reacting the resultant with the amine compound (lb), 

(d) a carboxylic anhydride process, i.e. a process 
of converting the carboxylic acid compound (5) into a 
carboxylic anhydride by treating it with a dehydrating agent 
such as acetic anhydride, and reacting the resultant with 
the amine compound (lb), 

(e) a process at a high temperature under high 
pressure, i.e. a process of reacting an ester of the 
carboxylic acid compound (5) with a lower alcohol and the 
amine compound (lb) at a high temperature under high 
pressure, 

(f) an acid halide process, i.e. a process of 
converting the carboxylic acid compound (5) into an acid 
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halide compound, i.e. a carboxylic acid halide, and reacting 
the resultant with the amine compound (lb). 

The above acid anhydride process is explained in 
detail below. This process can be carried out by reacting 
the compound of the formula (lb) with an acid anhydride 
corresponding to R 3a to be introduced into said compound 
(including intramolecular acid anhydride) in an appropriate 
solvent. The acid anhydride is preferably used at least in 
about equimolar amount, preferably about 1 to 3 moles, to 1 
mole of the compound of the formula (lb). The solvent 
includes various inert solvents which are usually used in 
this kind of reaction, specifically halogenated hydrocarbons 
such as jnethylene chloride, chloroform, dichloromethane, 
dichloroethane, etc.; aromatic hydrocarbons such as benzene, 
toluene, xylene, etc.; ethers such as diethyl ether, 
dioxane, THF, dimethoxyethane, etc.; DMF; DMSO; HMPA; aceto- 
nitrile; pyridine; and the like. This reaction is usually 
carried out at about -30 to 100°C, preferably at room 
temperature to about 80°C, for about 20 minutes to about 20 
hours. Besides, the above reaction may advantageously be 
carried out in the presence of a basic compound. The basic 
compound include, for example, organic bases such as 
tertiary amines (e.g. pyridine, triethylamine, N,N-dimethyl- 
aniline, etc.); inorganic bases .(.e..g. sodium hydrogen 
carbonate, potassium carbonate, etc.); sodium acetate; and 
the like. 
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The above acid halide process is explained in 
detail • This reaction can be carried out by reacting the 
compound of the formula (lb) with an acyl halide of the 
formula: R 3a -Y (wherein R 3a is as defined above, and Y is a 
halogen atom) in an appropriate solvent in the presence of a 
dehydrohalogenation agent* The dehydrohalogenation agent 
includes conventional agents, for example, sodium hydrogen 
carbonate, sodium carbonate, potassium carbonate, pyridine, 
triethylaraine, and the like. The solvent includes also 
conventional ones, for example, benzene, chloroform, 
methylene chloride, dioxane, THP, and the like. The acyl 
halide used in the above reaction is usually used at least 
in about equimolar amount, preferably about 1 to 3 moles, to 
1 mole of the compound (lb). The reaction temperature is 
usually in the range of -30 to 100°C, preferably room 
temperature to about 80°C, and the reaction is usually 
completed in about 20 minutes to about 20 hours. 
[Reaction Scheme-4] 




R^ R 

wherein R 1 , R 2 , R 4a , A, B, t and X are as defined above, and 
R 3b is a group of the formula: -E-R 6 (wherein E and R 6 are 
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as defined above), a lower alkenyl group or a phenyl group 
having a halogen atom. 

According to the above Reaction Scheme-4, the 
compound of the formula (lb) and the compound of the formula 
(6) are reacted to give the desired compound of the formula 
(Id) of this invention. 

The reaction is carried out in the same manner as 
the reaction of the compound (2) and the compound (3) in the 
above Reaction Scheme-1. 
[Reaction Scheme-5] 




R^ R J 

wherein R 1 , R 2 , R 3 r R 4 r A, B, * and X are as defined above. 

According to the above Reaction Scheme-5, the 
compound of the formula (7) and the compound of the formula 
(8) are reacted in the same manner as in the reaction of the 
compound (2) and the compound (3) as in the above Reaction 
Scheme-1 to give the desired compound of the formula (1) of 
this invention. 
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[Reaction Scheme-6 ] 



N ^^-N-A-0-^^- ( B ) t -C00R 4a ( 1 e ) 



R 2 R 3 



I., 

De-ester if i cation 



R 1 * 



R 2'— is 



COOH (If) 



wherein R 1 , R 2 , R 3 , R 4a , A, B and % are as defined above. 

According to the above Reaction Scheme-6/ the 
compound of the formula (le) of this invention is subjected 
to de-esterif ication to give the desired compound of the 
formula (If) of this invention. 

The de-esterif ication reaction is carried out by 
reacting the compound of the formula (le) with an acidic 
compound or a basic compound in an appropriate inert 
solvent. 

In the process of the above Reaction Scheme-6 , the 
inert solvent include various solvents which do not give any 
bad effect on the reaction , for example, the same as used in 
the catalytic reduction in the above Reaction Scheme-2. 

The acidic compound includes, for example, Lewis 
acids such as anhydrous aluminum chloride, stannic chloride, 
titanium tetrachloride, boron .trichloride, boron tri- 
fluoride-ethyl ether complex, zinc chloride, etc.; inorganic 
acids such as hyrochloric acid, nitric acid, sulfuric acid, 
etc.; organic acids such as trichloroacetic acid, trifluoro- 
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acetic acid/ methanesulf onic acid, acetic acid, etc.; acid 
type ion exchange resins; and the like. Besides, the basic 
compound includes, for example, organic bases such as 
trialkylamines (e.g. triethylamine, tributylamine, etc.), 
pyridine, picoline, l,5-diazabicyclo[4.4.3.0]nonene-5 ( DBN ) , 
1 , 8-diazabicyclo [5.4.0] undecene-7 ( DBU ) , 1 , 4-diazabicyclo- 
[2.2.2]octane (DABCO), etc.; and inorganic bases such as 
alkali metal hydroxides (e.g. sodium hydroxide, potassium 
hydroxide, etc.)/ alkali metal carbonates (e.g. sodium 
carbonate, potassium carbonate, etc.); and alkali metal 
hydrogen carbonates (e.g. sodium hydrogen carbonate, 
potassium hydrogen carbonate, etc.). 

The above acidic compound and basic compound are 
usually used in an amount of about 1 to 100 moles, 
preferably about 1 to 20 moles, to 1 mole of the compound of 
the formula (le). The above reaction is usually carried out 
at about -20 to 80°C, preferably about -10 to 60°C, for 
about 30 minutes to about 48 hours, preferably about 1 to 24 
hours. 

The desired compounds of this invention can be 
prepared by the processes shown in the above reaction 
schemes. 

The thus-prepared compounds of the formula (1) of 
this invention may be subjected to conventional reactions in 
order to convert the groups of R 1 , R 2 , R 3 and B to various 
other groups within the definitions in the formula (1). 

For instance, when R 1 and/or R 2 are a nitro group, 
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these may be converted into an amino group by subjecting to 
reduction. 

This reducing reaction is usually carried out by 
catalytic reduction or a reduction using an appropriate 
reducing agent as in the above Reaction Scheme-2. 

When R 1 and/or R 2 are an amino group, the compound 
of this invention having said amino group is reacted with a 
phenyl ( lower Jalkanal having a lower alkylenedioxy group on 
the phenyl ring to give a Schiff "s base, and the resultant 
is subjected to the reducing reaction to give a compound of 
this invention wherein R 1 and/or R 2 are a phenyl (lower )- 
alkylamino group having a lower alkylenedioxy group on the 
phenyl ring. 

This reaction can be carried out under the same 
conditions as in the reaction of the compound (4) and the 
compound (3a) in the above Reaction Scheme-2. 

Besides, when R 1 and/or R 2 are a phthalimido group 
these groups can be converted into an amino group by 
subjecting the compound to a hydrazinolysis by reacting it 
with hydrazine or a hydrazine derivative without solvent or 
in an inert solvent. 

Besides, when R 3 is a benzyloxy group, it can be 
converted into a hydroxy group by reduction thereof. This 
reduction can be carried out by a conventional method, for 
instance, by the same catalytic reduction as used in the 
above Reaction Scheme-2. 

Besides, when R^ is a carboxyl group, it can be 
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converted into a phenylcarbamoyl group having a halogen atom 
by reacting the compound with aniline having a halogen atom. 
This amido bond producing reaction can be carried out by a 
conventional method/ for instance, by the same method as 
used in the above Reaction Scheme-3. 

Besides, when B is an alkenylene group, it can be 
converted into an alkylene group by reduction thereof • This 
reducing reaction can be carried out by a conventional 
method/ for instance, by the same catalytic reduction or 
reduction using a reducing agent as in the above Reaction 
Scheme-2 . 

Moreover, in order to introduce a specific R 3 group 
to the compound (lb) of this invention, the following 
various processes can be employed. 

For instance, by reacting the compound of the 
formula (lb) and a cyanate in an appropriate inert solvent 
in the presence of an acidic compound, there is obtained a 
compound of this invention wherein R 3 is a carbamoyl group. 
The inert solvent used therein includes various solvents 
which do not give any bad effect on the reaction, for 
example, aromatic hydrocarbons such as benzene, toluene, 
xylene, etc.; halogenated hydrocarbons such as dichloro- 
methane, dichloroethane, chloroform, carbon teterchloride, 
etc.; ethers such as diethyl ether, THP, dioxane, etc.; 
aliphatic hydrocarbons such as hexane, heptane, etc.; 
aprotic polar solvents such as DMF, DMSO, HMPA, etc.; and 
the like. The acidic compound includes, for example, 
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organic acids such as trif luoroacetic acid, trichloroacetic 
acid, methanesulfonic acid, acetic acid/ etc.; inorganic 
acids such as hydrochloric acid, nitric acid, sulfuric acid, 
etc.; Lewis acids such as anhydrous aluminum chloride, 
stannic chloride, titanium tetrachloride boron trichloride, 
boron trif luoride-ethyl ether complex, zinc chloride, etc.; 
acid type ion exchange resinS: and the like. The cyanate 
used therein includes, for Example , sodium cyanate, 
potassium cyanate, and the like. 

In the above reaction, the cyanate is usually used 
in an amount of about 1 to 30 moles, preferably about 1 to 3 
moles, to 1 mole of the compound of the formula (lb). The 
acidic compound is usually used in an amount of about 1 to 
30 moles, preferably about 1 to 3 moles, to 1 mole of the 
compound of the formula (lb).' The reaction is usually 
carried out at about 0 to 100°C, preferably at room 
temperature to about 60°C, for about 30 minutes to about 24 
hours, preferably about 1 to 3 hours. 

Besides, the compound of the formula (lb) and an 
o, 6 -unsaturated carboxylase acid or an ester thereof are 
reacted in the presence or absence of an appropriate solvent 
to give a compound wherein R 3 is a lower alkyl group having 
a carboxyl group. The inert solvent used therein includes 
various solvents which do not give any bad effect on the 
reaction, for example, aromatic hydrocarbons such as 
benzene, toluene, xylene, etc.; halogenated hydrocarbons 
such as methylene chloride, chloroform, dichloromethane, 
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dichloroethane, etc,; ethers such as diethyl ether , dioxane, 
THF, etc,; aliphatic hydrocarbons such as hexane, heptane, 
etc.; aprotic polar solvents such as DMF, DMSO, HMPA, etc.; 
and the like. 

In the above reaction, the a, 6 -unsaturated 
carboxylic acid or an ester thereof is usually used in an 
amount of about 1 to 100 moles, preferably about 1 to 10 
moles, to 1 mole of the compound of the formula (lb). The 
reaction is usually carried out at about 0 to -200°C, 
preferably at room temperature to about 150°C, for about 30 
minutes to about 48 hours, preferably about 1 to 24 hours. 

In the above Reaction Schemes-1 to -6, the starting 
compounds of the formulae (2), (3), (3a), (4), (7) and (8) 
include novel compounds, which are prepared by the processes 
as shown in the following Reaction Schemes-7 to -11. 
[Reaction Scheme-7] 

hoh v3" ( B) *~ coor4 ( 8 } 

2^ I X^-A-X 2 (9) 
X-A-O-^^- ( B ) % -COOR 4 ( 2 ) 

wherein R 4 , A,' B, I and X are as defined above, and X 1 and 
X 2 are each the same as X. 

According to the above Reaction Scheme-7, the 
compound of the formula (8) and the compound of the formula 
(9) are reacted to give a compound of the formula (2). 

This reaction can be carried out in the same manner 
as in the reaction of the compound (2) and the compound (3) 
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in Reaction Scheme-1. 



[Reaction Scheme-8] 




(3) 



2 



(9) 




(7) 



wherein R 1 , R 2 r R 3 , A, X 1 , X 2 and X are as defined above. 



compound of the formula (3) and the compound of the formula 
(9) are reacted to give the compound of the formula (7). 

This reaction can be carried out under the same 
conditions as used in the reaction of Reaction Scheme-7. 

Besides/ the compound of the formula (7) can also 
be prepared by the following specific method. 

The specific method for preparing the compound (7) 
is, for example, a process comprising reacting a compound of 
the formula (3) and an a,$ -unsaturated carboxylic acid or an 
ester thereof or a malonic acid diester derivative under the 
same conditions as used in the reaction of the compound of 
the formula (lb) and an a, a -unsaturated carboxylic acid or 
an ester thereof as mentioned hereinbefore, subjecting the 
resulting carboxylic acid derivative to a conventional 
reduction to convert into a compound having a hydroxy group, 
and further converting the hydroxy group into a group X by a 



According to the above Reaction Scheme-8, the 
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conventional method/ by which the compound of the formula 
(7) is prepared. 

The reduction for converting the carboxylic acid 
derivative into the compound having a hydroxy group is 
usually carried out by a conventional method, for example, 
under the same conditions as in the reduction using an 
appropriate reducing agent as in Reaction Scheme-2. 

The reaction for converting the compound having a 
hydroxy group into the compound having the corresponding X 
group is carred out by reacting the compound having a 
hydroxy group with a sulfonic acid compound or a reactive 
derivative thereof at the sulfo group or a halogenating 
agent in a solvent. 

The reaction of the compound having a hydroxy group 
with the sulfonic acid compound or a reactive derivative 
thereof at the sulfo group is carried out by reacting the 
compound having a hydroxy group with a sulfonic acid 
compound corresponding to the above sulfonyloxy group of X 
group or a reactive derivative thereof at the sulfo group 
(e.g. halides such as chloride or bromide, acid anhydrides, 
etc.)- The solvent used therein include, for example, 
aromatic hydrocarbons such as benzene, toluene, etc.; ethers 
such as diethyl ether, tetrahydrofuran, etc.; halogenated 
hydrocarbons such as methylene chloride, chloroform, 
dichloroethane, etc.; aprotic polar solvents such as 
dimethylformamide, dime thylsulf oxide, hexamethylphosphoric 
triamide, etc.; acetonitrile; and the like. 
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The above sulfonic acid compound or a reactive 
derivative thereof at the sulfo group is usually used in an 
amount of at least equimolar, preferably about 1 to 1.5 
mole, to 1 mole of the compound having a hydroxy group. 
This reaction is preferably carried out in the presence of a 
basic compound. The basic compound includes inorganic basic 
compounds such as alkali metal hydroxides (e.g. sodium 
hydroxide, potassium hydroxide/ etc.), alkali metal 
carbonates or hydrogen carbonates (e.g. sodium carbonate/ 
potassium carbonate, sodium hydrogen carbonate, etc.); and 
organic basic compounds such as triethylamine/ pyridine/ 
N,N-dimethylaniline, l,5-diazabicyclo[4.3.0]nonene-5 (DBN), 
l,4-diazabicyclo[2.2.2]octane (DABCO), 1 , 8-diazabicyclo- 
[ 5.4.0 ]undecene-7 (DBU), among them, the organic basic 
compounds are preferable. This reaction is usually carried 
out at about -10 to 100°C, preferably about 0°C to room 
temperature, for 1 to 20 hours, preferably about 1 to 10 
hours . 

The compound having an X group wherein X is a 
halogen atom can be prepared by reacting a compound having a 
hydroxy group with a halogenating agent. The halogenating 
agent used in this reaction includes, for example, halogen 
molecules such as chlorine, bromine, iodine, etc.; thionyl 
halides such as thionyl chloride, thionyl bromide, etc. The 
reaction is usually carried out in a solvent. The solvent 
includes, for example, halogenated hydrocarbons such as 
methylene chloride, 1, 2-dichloroethane, chloroform, etc.; 



EP 0 394 440 A1 



- 29 - 



ethers such as tetrahydrof uran, dioxane, etc*; and the like. 
The halogenating agent is usually used in an amount of at 
least equimolar, preferably about 1 to 2 moles , to 1 mole of 
the compound having a hydroxy group. The reaction is 
usually carried out at about -10 to 100°C, preferably about 
0 to 50°C, for about 1 to 20 hours, preferably about 1 to 10 
hours. 



prepared by reacting a compound of the formula (3a) and a 
compound having a carbonyl group and further having a 
carboxylic acid group or an ester group at the terminal 
under the same conditions as in Reaction Scheme-2 to form a 
Schiff's base, reducing the resultant, converting the 
carboxylic acid group or an ester group at the terminal into 
a hydroxy group by reducing in the same manner as described 
hereinbefore, followed by converting the group to the X 
group. 

[Reaction Scheme-9 ] 



Besides, the compound of the formula (7) can be 




+ Y 




N0 2 



R 8 _ I 



N0 2 



(10) 



(11) 



(12) 




2 



(3b) 



wherein Y is a halogen atom, and R d is hydrogen atom, a 
halogen atom, or a lower alkyl group. 

According to the above Reaction Scheme-9, the 
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compound of the formula (10) and the compound of the formula 
(11) are reacted in an inert solvent in the presence of a 
basic compound (an ether bond producting reaction) and 
subjecting the resulting compound of the formula (12) to 
reduction to give the compound of the formula (3b). 

The reaction of the compound (10) and the compound 
(11) is carried out in the same manner as in the reaction of 
the compound (7) and the compound (8) in Reaction Scheme-5. 

Besides, the reduction of the compound (12) thus 
obtained is carried out by the same manner as in Reaction 
Scheme-2 or by using stannous chloride as a reducing 
catalyst under the same conditions. 
[Reaction Scheme-10] 

hoh C3~ cho (i3) 

| (R 9 CH 2 CO) 2 0 (14) 

HO-^Vc«C /R (8a) 
\=/ | N COOH 
H 

wherein R 9 is hydrogen atom or a lower alkyl group- 
According to the above Reaction Scheme-10/ the 
compound of the formula (13) is reacted with an aliphatic 
carboxylic acid anhydride of the formula (14) or an alkali 
metal salt (e.g. sodium salt or potassium salt) thereof 
under heating (Parkinson reaction) to give the compound of 
the formula ( 8a) . 

In this reaction, the compound (14) or a salt 
thereof is usually used in an amount of about 1 to 100 
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moles, preferably about 1 to 20 moles, to 1 mole of the 
compound (13). The reaction temperature is usually in the 
range of about 0 to 200°C, preferably room temperature to 
about 150°C, and the reaction period is in the range of 
about 30 minutes to about 96 hours, preferably about 1 to 48 
hours. 

[Reaction Scheme-11] 



wherein R 4a , A* , B, % and X are as defined above, and R xu is 
a lower alkyl group. 

According to the above Reaction Scheme-11, the 
compound of the formula (15) and the compound of the formula 

(16) are reacted to give the compound of the formula (17), 
and the compound (17) is subjected to a de-acetal reaction 
to give the compound of the formula (4a). 

The above reaction for preparing the compound (17) 
is carried out in the same manner as in the reaction of the 
compound (7) and the compound (8) in Reaction Scheme-5. 

The subsequent de-acetal reaction of the compound 

(17) is carried out in an appropriate inert solvent in the 




11 
O 



(16) 



(17) 
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presence of an acidic compound. The inert solvent includes, 
for example, ethers such as dimethyl ether, THF, dioxane, 
etc.; lower alcohols such as methanol, ethanol, etc.; 
halogenated hydrocarbons such as dichloromethane, dichloro- 
ethane, chloroform, etc.; aromatic hydrocarbons such as 
benzene,- toluene, xylene, etc.; aliphatic hydrocarbons such 
as hexane, heptane, octane, etc.; acetic acid esters such as 
methyl acetate, ethyl acetate, etc.; aprotic polar solvents 
such as DMF, DMSO, HMPA, etc.; carbon disulfide; water; or a 
mixture of water and the above organic solvents. The acidic 
compound includes, for example, inorganic acids such as 
hydrochloric acid, nitric acid, sulfuric acid, etc.; Lewis 
acids such as anhydrous aluminum chloride, stannic chloride, 
titanium tetrachloride, boron trichloride, zinc chloride, 
etc.; organic acids such as trichloroacetic acid, trifluoro- 
acetic acid, methanesulf onic acid, acetic acid, etc.; acid 
type ion exchange resins; and the like. 

The acidic compound is usually used in an amount of 
about 1 to 100 moles, preferably about 1 to 10 moles, to 1 
mole of the compound (17). The reaction temperature is in 
the range of about -30 to 150°C, preferably about -10 to 
100°C, and the reaction period is in the range of about 20 
minutes to about 24 hours, preferably about 30 minutes to 
about 12 hours. 
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[Reaction Scheme-12] 

N0 2 N0 2 

R 5 -D-X + HO-^^ R 5 -D-Q-^^ > 

(18) (19) (20) 

NH 2 

(3c) 

wherein R 5 , D and X are as defined above. 

According to the above Reaction Scheme-12 , the 
compound of the formula (18) and the compound of the formula 
(19) are reacted and the resulting compound (20) is reduced 
to give the compound of the formula (3c) • 

The reaction of the compound (18) and the compound 
(19) is carried out in the same manner as in the reaction of 
the compound (2) and the compound (3) in Reaction Scheme-1. 

Besides, the reduction of the compound (20) 
obtained above is carried out in the same manner as in each 
process in Reaction Scheme- 2 or by using stannous chloride 
etc. as a reducing catalyst under the same conditions. 
[Reaction Scheme-13] 

0 2 N 0 2 N 



^^V CHO + (R 9 CH 2 CO) 2 ) > ^^)-CH=cC^ R 



\j=f * \s=/ COOH 

(21) (14) (22) 



H 2\„ .9 



\=/ COOR 4a 



(3d) 
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wherein R y and R 4a are as defined above. 

According to the above Reaction Scherae-13, the 
compound of the formula (21) and the compound of the formula 
(14) are reacted and the resulting compound of the formula 
(22) is esterified and then reduced to give the compound of 
the formula (3d) . 

The reaction of the compound (21) and the compound 
(14) is carried out in the same manner as in the reaction 
shown in Reaction Scheme-10. Besides, the ester if ication of 
the compound of the formula (22) can be carried out in usual 
manner, and the subsequent reduction can be carried out by a 
conventional reduction as in Reaction Scheme-9. 
[Reaction Scheme-14] 




(3a) (5) (3e) 

wherein R 1 , R 2 and R 3a are as defined above. 

According to the above Reaction Scheme-14, the 
compound of the formula (3a) and the compound of the formula 
(5) are reacted to give the compound of the formula (3e). 

- This reaction can be carried out under the same 
conditions as shown in Reaction Scheme-3. 
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[Reaction Scheme-15] 

R 1 R 1 

^£M-NH 2 + R 3b -X ^ ^/^-NH 

R 2 ^^ R 2 ^^^ R 3b 

(3a) (6) Of) 

wherein R 1 , R 2 , R 3b and X are as defined above. 

According to the above Reaction Scheme-15/ the 
compound of the formula (3a) and the compound of the formula 
(6) are reacted to give the compound of the formula (3f). 

This reaction can be carried out under the same 
conditions as shown in Reaction Scheme-4. 
[Reaction Scheme-16] 

R 9 

. OH R 9 CR 10 O-C-COOH 

0 2 N-^2^ + O + CH(Y) 3 » Q2 N "^^/ ^ 10 

(19) (23) (24) (3g) 

wherein R 9 f R 10 and Y are as defined above. 

According to the above Reaction Scheme-16/ the 
compound of the formula (19) and the compound of the formula 
(23) are reacted in the presence of a basic compound, 
followed by reacting with the compound of the formula (24) 
to give the compound of the formula (3g). 

In the reaction of the compound (19) and the 
compound (23)/ the basic compound used therein includes 
inorganic basic compounds such as alkali metal hydroxides 
(e.g. sodium hydroxide, potassium hydroxide/ etc.), alkali 
metals (e.g. sodium, potassium, etc.)/ alkali metal hydrides 
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(e.g. sodium hydride, etc.), and the like. The basic 
compound is usually used in an amount of about 3 to 15 
moles, preferably about 4 to 7 moles, to 1 mole of the 
compound (19). Besides, the compound (23) is usually used 
in an amount of about 2 to 100 moles, preferably about 5 to 
15 moles, to 1 mole of the compound (19). The amount of the 
compound (24) to be added to the reaction mixture is usually 
in the range of about 1 to 10 moles, preferably about 1 to 
1.5 mole, to 1 mole of the compound (19). This reaction is 
carried out at about 10 to 180*C, preferably about 50 to 
120°C, for about 15 minutes to about 24 hours , preferably 
about 30 minutes to about 8 hours. 

Among the phenylcarboxylic acid derivatives of the 
formula (1) of this invention, the compounds having a basic 
group can easily be converted into acid addition salts 
thereof by treating with a pharmaceutical^ acceptable 
acid. The acid includes, for example, inorganic acids such 
as hyrochloric acid, sulfuric acid, phosphoric acid, 
hydrobromic acid, etc., and organic acids such as oxalic 
acid, maleic acid, fumaric acid, malic acid, tartaric acid, 
citric acid, benzoic acid, acetic acid, p-toluenesulf onic 
acid, ethanesulf onic acid, etc. 

Besides, among the phenylcarboxylic acid deriva- 
tives of this invention, the compounds having an acidic 
group can easily be converted into salts by treating with a 
pharmaceutical^ acceptable basic compound. The basic 
compound includes, for example, metal hydroxides such as 
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sodium hydroxide, potassium hydroxide, calcium hydroxide, 
etc., alkali metal carbonates or hydrogen carbonates such as 
sodium carbonate, potassium hydrogen carbonate, sodium 
hydrogen carbonate, etc. 

The compounds of this invention thus obtained can 
easily be isolated and purified by conventional isolation 
methods. The isolation methods are, for example, extraction 
with a solvent, dilution method, recrystallization method, 
column chromatography, preparative thin layer chromato- 
graphy, and the like. 

The compounds of the formula (1) of this invention 
may be present in the form of optical isomers, and hence/ 
this invention includes also these isomers. These isomers 
can easily be resoluted by conventional resolution methods , 
for example, by using an optical resoluting agent. 

The derivatives and their salts of this invention 
are used in the form of a conventional pharmaceutical 
preparation. The preparation is prepared by using conven- 
tional dilutents or carriers such as fillers, thickening 
agents, binders, wetting agents, disintegrators, surfac- 
tants, lubricants, and the like. The pharmaceutical prepar- 
ations may be selected from various forms in accordance with 
the desired utilities, and the representative forms are 
tablets, pills, powders, solutions, suspensions, emulsions, 
granules, capsules, suppositories, injections (solutions, 
suspensions, etc.), ointments, and the like. In order to 
form in tablets, there are used carriers such as vehicles 



EP 0 394 440 A1 



(e.g. lactose, white sugar, sodium chloride, glucose, urea, 
starches, calcium carbonate, kaolin, crystalline cellulose, 
silicic acid, etc.), binders (e.g. water, ethanol, propanol, 
simple syrup, glucose solution, starch solution, gelatin 
solution, carboxyraethyl cellulose, shellac, methyl cellu- 
lose, potassium phosphate, polyvinylpyrrolidone, etc.)/ 
disintegrators (e.g. dry starch, sodium arginate, agar 
powder, laminaran powder, sodium hydrogen carbonate, calcium 
carbonate, polyoxyethylene sorbitan fatty acid esters, 
sodium laurylsulf ate, stearic raonoglyceride, starches, 
lactose, etc.), disintegration inhibitors (e.g. white sugar, 
stearin, cacao butter, hydrogenated oils, etc.), absorption 
promoters (e.g. quaternary ammonium salts, sodium lauryl- 
sulfate, etc.), wetting agents (e.g. glycerin, starches, 
etc.), adsorbents (e.g. starches, lactose, kaolin, bento- 
nite, colloidal silicates, -etc. ) , lubricants (e.g. purified 
talc, stearates, boric acid powder, polyethylene glycol, 
etc.), and the like. Moreover, the tablets may also be in 
the form of a conventional coated tablet, such as sugar- 
coated tablets, gelatin-coated tablets, film coating 
tablets, or double or multiple layer tablets. In the 
preparation of pills, the carriers include vehicles (e.g. 
glucose, lactose, starches, cacao butter, hydrogenated 
vegetable oils, kaolin, talc, . etc. ),. .binders (e.g. gum 
arabic powder, tragacanth powder, gelatin, ethanol, etc.), 
disintegrators (e.g. laminaran, agar, etc.), and the like. 
In the preparation of suppositories, the carriers include, 
for example, polyethylene glycol, cacao butter, higher 
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alcohols, higher alcohol esters, gelatin, semi-synthetic 
glycerides, and the like. Capsules can be prepared by 
charging a mixture of the compound of this invention with 
the above carries into hard gelatin capsules or soft gelatin 
capsules in a usual manner. In the preparation of injec- 
tions, the solutions, emulsions or suspendions are steri- 
lized and are preferably made isotonic with the blood, 
in the preparation of these forms, there are used diluents 
such as water, aqueous lactic acid solution, ethyl alcohol, 
propylene glycol, ethoxylated isostearyl alcohol, polyoxyl- 
ated isostearyl alcohol, polyoxyethylene sorbitan fatty acid 
esters, and the like. In this case, the pharmaceutical 
preparations may also be incorporated with sodium chloride, 
glucose, or glycerin in an amount sufficient to make them 
isotonic, and may also be incorporated with solubilizers, 
buffers, anesthetizing agents. Besides, the pharmaceutical 
preparations may optionally be incorporated with coloring 
agents, preservatives, perfumes, flavors, sweeting agents, 
and other medicaments. In the preparations of paste, cream 
and gel, there may be used diluents such as white vaseline, 
paraffin, glycerin, cellulose derivatives, polyethylene 
glycol, silicone, bentonite, and the like. 

The amount of the compounds of the formula (1) or 
their salts of this invention (active ingredient) to be 
incorporated into the pharmaceutical preparations is not 
specified but may be selected from a broad range, but is 
preferably in the range of 1 to 70 % by weight. 

The above pharmaceutical preparations may be 
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administered in any method, and suitable method for adminis- 
tration may be determined in accordance with various forms 
of preparation, ages, sexes and other conditions of the 
patients, the degree of severity of diseases, and the like. 
For instance, tablets, pills, solutions, suspensions, emul- 
sions, granules and capsules are administered orally. The 
injections are intraveneously administered alone or together 
with a conventional auxiliary liquid (e.g. glucose, amino 
acid solutions), and further are optionally administered 
alone in intramuscular, intracutaneous, subcutaneous, or 
intraperitoneal route. Suppositories are administered in 
intrarectal route. 

The dosage of the above pharmaceutical preparations 
may be selected in accordance with the usage, ages, sexes 
and other conditions of the patients, the degree of severity 
of the diseases, and the like, but is usually in the range 
of about 0.5 to 100 mg, preferably about 2 to 20 mg, of the 
active compound of this invention per 1 kg of body weight of 
the patient per day. The preparation may be administered by 
dividing into 2 to 4 times per day. 
Best Mode for Practising , the Invention 

This invention is illustrated by the following 
Reference Examples as to the preparation of the starting 
compounds to be used for the preparation of the compounds of 
this invention, Examples as to the preparation of the 
compounds of this invention, and further, the pharmacol- 
ogical experiments of the compounds of this invention. 
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Reference Example 1 

p-Methyl hydroxybenzoate (40 g) and potassium 
carbonate (54.5 g) in N,N-dimethylf orraaldehyde (200 ml) were 
heated with stirring at 100°C for 1 hour, cooled to 40°C, 
and then, after adding l-bromo-3-chloropropane (28.5 ml), 
the mixture was reacted at 60 °C for 2 hours. After cooling 
the reaction mixture , water and ethyl acetate were added 
thereto, and the mixture was separated into layers. The 
organic layer was washed with water 3 times, concentrated 
under reduced pressure. To the oily product thus obtained, 
a small amount of ethyl acetate and n-hexane were added. 
After the mixture was allowed to stand, the precipitated 
crystal was collected by filtration and the filtrate was 
again concentrated under reduced pressure to give the 
crystal of methy 4-(3-*chloropropoxy)benzoate (56.92 g). mp. 
52 - 55°C 

Reference Example 2 

p-Methyl hydroxybenzoate (10 g), bromoacetoaldehyde 
diethylacetal (15.9 ml), and potassium carbonate (16.0 g) in 
N,N-dimethylformamide (50 ml) were heated with stirring at 
100°C for 24 hours, and cooled to 4°C. To the mixture were 
added water and ethyl acetate, and the mixture was separated 
into layers and the organic layer was washed with water 2 
times. After concentrated under reduced pressure, it was 
subjected to column chromatography on silica gel and eluted 
with chloroform to give oily methyl 4-(2, 2-diethoxyethoxy)- 
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benzoate (15.31 g). 

NMR (DMS0-d 6 ) fippm: 7.90 (d, J = 9,0 Hz, 2H) , 7.06 
(d, J = 9.0 Hz, 2H), 4.82 (t, J = 5.3 Hz, 1H) , 4.04 (d, J ~ 
5.3 Hz, 2H), 3.81 (s, 3H), 3.77 - 3.49 (m, 4B) , 1.14 (t, J - 
7.0 Hz, 6H) 

Reference Example 3 

Methyl 4- ( 2, 2-diethoxyethoxy) benzoate (36.29 g) was 
dissolved in dioxane (100 ml), added thereto 2N sulfuric 
acid (200 ml), and the mixture was heated with stirring at 
70°C for 6 hours. After concentrated under reduced pressure 
to about half volume, it was diluted with water in two fold, 
and concentrated again under reduced pressure. The 
precipitate was collected by filtration, and washed 
successively with aqueous sodium hydrogencarbonate solution 
♦and water to give methyl 4-f ormylmethoxybenzoate (24.39 
g) . mp. 58 - 60°C 

Reference Example 4 

p-Chlorophenol (7 g), p-nitrobromobenzene (11.0 g) 
and potassium carbonate (9.02 g) in dimethylsuf oxide (35 ml) 
were heated with stirring at 120°C for 24 hours and cooled, 
and the mixture was poured into water. The resulting 
precipitate was collected by filtration and washed with 
water. The resultant was heated in a mixed solvent of 
methanol/water [4 : l,(v/v)], and allowed to cool. The 
resulting product was collected by filtration to give 4-(4- 
chlorophenoxy) nitrobenzene (12.92 g). 
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Further, the product was suspended in ethanol (20 
ml), and thereto was added cone, hydrochloric acid (45 ml) # 
.and further added dropwise a solution of tin dichloride 
monohydrate (38.55 g) in ethanol (40 ml) over a period of 2 
hours with stirring and keeping the temperature of the 
reaction mixture below 30°C. After reacting at room 
temperature for 19 hours, tin dichloride monohydrate (43.18 
g) (in solid form) was added in portions, and the mixture 
was further stirred at room temperature for 24 hours. The 
reaction mixture was concentrated under reduced pressure, 
and after adding water, it was again concentrated under 
reduced pressure. The resulting precipitate was collected 
by filtration, washed with water, and further washed 
successively with IN hydrochloric acid, water, IN aqueous 
sodium hydroxide solution and water to give 4-(4-chloro- 
phenoxy)aniline (9.16 g). mp. 97 - 98*C 

Reference Example 5 

N,N-dimethylf ormamide (DMF) (70 ml) and anhydrous 
potassium carbonate (16 g) were added to p-methyl hydroxy- 
benzoate (17.6 gj and the mixture was stirred at 90 - 100°C 
for 1 hour. After the reaction mixture was allowed to cool 
to 50°C, 1, 4-dibromobutane (25 g) was added thereto, and the 
mixture was stirred at 50 - 60°C for 40 minutes. After the 
reaction mixture was cooled with ice, water (200 ml) and 
isopropyl ether (150 ml) were added thereto and the mixture 
was stirred for 10 minutes, and filtered. The filtrate was 
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washed with water 3 times, dried over anhydrous magnesium 
sulfate, and concentrated under reduced pressure to give 
methyl 4-( 4-bromobutoxy )benzoate (22 g). 

NMR (CDC1 3 ) dppm: 7-98 (d, J = 8,79 Hz, 2H) , 6.89 
(d, J = 9.01 Hz, 2H), 4.04 (t, J = 5.72 Hz, 2H) , 3.88 (s, 
3H), 3.50 - 3.41 (m, 2H) , 2.09 - 1.96 (m, 4H) 

Reference Example 6 

A mixture of 4-hydroxybenzaldehyde (60 g), sodium 
propionate (104 g) and propionic anhydride (190 ml) was 
stirred at 135 - 140°C for 40 hours. After the mixture was 
allowed to cool, water (600 ml) was added thereto, and 
stirred under ice cooling for 2-3 hours. The precipitate 
was collected by filtration, and washed well with water. 
Sodium hydroxide (60 g) was completely dissolved in water 
(800 ml) with stirring under ice cooling, and thereto was 
added the above-mentioned precipitate, and the mixture was 
stirred at the same temperature for 30 minutes. The 
insoluble materials were filtered off, and the filtrate was 
acidified with 5N hydrochloric acid under ice cooling. The 
resulting precipitate was collected by filtration, washed 
well with water to give 4-hydroxy-a-methylcinnamic acid (66 
g) . mp. 204 - 205°C 

Reference Example 7 

To 4-hydroxy-a-methylcinnamic acid (55 g), absolute 
methanol (400 ml) and cone, sulfuric acid (10 ml) were added 
and refluxed for 12 hours. After the reaction mixture was 
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allowed "to cool, it was concentrated under reduced 
pressure. To the residue was added water (300 ml), and the 
mixture was neutralised with sodium hydrogen carbonate, and 
the resulting precipitate was collected by filtration, 
washed with water, and recrystallized from ethyl acetate/n- 
hexane to give methyl 4-hydroxy-a-methylcinnamate (53 g). 
mp. 103 - 104°C 

Reference Example 8 

Methyl 4-hydroxy-a-methylcinnamate (16.3 g), DMP 
(50 ml) and anhydrous potassium carbonate (11.7 g) were 
mixed, and stirred at 90°C for 1 hour. The reaction 
solution was allowed to cool to 50°C, added l-bromo-3- 
chloropropane (8.4 ml) thereto, and the mixture was stirred 
at the same temperature for 1 hour. To the reaction mixture 
was added water (200 ml), and the mixture was extracted with 
ether (150 ml), washed with water (150 ml) 2 times, and 
then, dried over anhydrous magnesium sulfate. The ether 
layer was concentrated under reduced pressure to give methyl 
4-(3-chloropropoxy)-a-methylcinnamate (20 g). 

NMR(CDC1 3 ) 6ppm: 7.63 (s, 1H) , 7.37 (d, J = 8.79 
Hz, 2H), 6.91* (d, J = 8.79 Hz, 2H) , 4.14 (t, J = 5.93 Hz, 
2H), 3.80 (s, 3H), 3.74 (b, J ■ 6.15 Hz, 2H) , 2.37 - 2.10 
(m, 2H), 2.13 (d, J = 1.32 Hz, 3H) 

Reference Example 9 

The following compounds were obtained in the same 
manner as Reference Example 2. 
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4-(3-Phthalimidopropoxy)nitrobenzene, mp. 186 - 
4-[2-(N-Morpholino)ethoxy ]nitrobenzene, rap* 88 - 



Reference Example 10 

4-Nitro-a-methylcinnamic acid was obtained in. the 
same manner as Reference Example 6. mp. 202 - 205°C 
Reference Example 11 

Ethyl 4-nitro-a-methylcinnamate was obtained in the 
same manner as Reference Example 7. mp. 78 - 79°C 
Reference Example 12 

Methyl 4-( 3-chloropropoxy Jcinnamate was obtained in 
the same manner as Reference Example 8. mp. 58 - 59°C 
Reference Example 13 

A mixture of 4-isopropylphenol (16.3 g), 4-chloro- 
nitrobenzene (15.8 g), dimethylsulf oxide (150 ml) and 
potassium hydroxide (5.6 g) was stirred at 90°C for 48 
hours. The reaction solution was poured into ice-water (500 
ml), and extracted with ethyl acetate (250 ml)/ washed (3 
times) with water, and dried over anhydrous magnesium 
sulfate. The solvent was concentrated under reduced 
pressure to give 4-( 4-isopropylphenoxy )nitrobenzene (29.6 
g). Further, it was dissolved in ethanol (300 ml), and 
thereto was added 5 % palladium/carbon (2.9 g) and the 
mixture was subjected to catalytic reduction at room 
temperature for lis hours. The catalyst was filtered off and 
the filtrate was concentrated under reduced pressure to give 
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4- (4-isopropylphenoxy) aniline (24.6 g). 

NMR(CDC1 3 ) fippm: 7-24 - 6.67 (ra, 8H) , 4.45 (br, 
2H), 2.95 - 2.79 (m, 1H) , 1.23 (d, J - 6.82 Hz,6H) 

Reference Example 14 

Ethyl 4-nitro-a-methylcinnamate (11 g) was 
dissolved in glacial acetic acid (150 ml), and stirred at 
room temperature. Then, zinc powder (12 g) was added to the 
above-mentioned solution over a period of about 1 hour. The 
mixture was stirred at room temperature for 1 day. The 
insoluble material was removed by filtration and the 
filtrate was concentrated under reduced pressure. The 
residue was dissolved in ethyl acetate, washed successively 
with water, saturated aqueous sodium hydrogen carbonate 
solution and water, and dried over anhydrous magnesium 
sulfate. The solvent was concentrated under reduced 
pressure to give ethyl 4-amino-a-methylcinnamate (9 g). 

NMR(CDC1 3 ) Sppm: 7.59 (br, 1H) , 7.27 (d, J = 8.35 
Hz, 2H), 6.66 (d, J = 8.57 Hz, 2H) , 4.25 (q, J ■ 7-03 Hz, 
2H), 3.81 (br, 2H), 2.13 (d, J = 1.32 Hz, 3H) , 1.33 (t, J = 
7.03 Hz, 3H) 

Reference Example 15 

4-Nitrophenol (10 g) was dissolved in acetone (58 
ml), and thereto was added sodium hydroxide (16.7 g), the 
mixture was refluxed with stirring. Chloroform (7.5 ml) was 
added dropwise to the above-mentioned solution over a period 
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of 20 minutes, and it was refluxed with stirring for 5 
hours. After the mixture was allowed to cool, the solvent 
.was concentrated under reduced pressure. Water (100 ml) was 
added to the resulting residue, acidified with cone, 
hydrochloric acid, and the mixture was extracted with 
chloroform (250 ml), washed (3 times) with water. This 
chloroform solution was extracted with saturated aqueous 
sodium hydrogen carbonate solution (300 ml), acidified with 
cone, hydrochloric acid, and then, extracted with ethyl 
acetate, washed with water, and dried over anhydrous 
magnesium sulfate. The solvent was concentrated under 
reduced pressure to give 4-nitrophenoxyisobutyric acid (10.7 
g). mp. 119 - 121*C 

Reference Example 16 

Ethyl 4-nitr.ophenoxyisobutyrate was obtained in the 
same manner as Reference Example 7. 

Further, to ethyl 4-nitrophenoxyisobutyrate (12 g) 
were added ethanol (150ml) and 5 % palladium/carbon (1 g), 
the mixture was subjected to catalytic reduction at room 
temperature overnight. The catalyst was filtered off, and 
the filtrate was concentrated under reduced pressure to give 
ethyl 4-aminophenoxyisobutyrate (10.5 g). 

NMR(CDC1 3 ) 6ppm: 6.76 (d, J « 9.01 Hz, 2H) , 6.61 
(d, J = 9.01 Hz, 2H), 4.22 (q, J = 7.03 Hz, 2H) , 4.10 (br, 
2H), 1.51 (s, 6H), 1.27 (t, J = 7.03 Hz, 3H) 

Reference Example 17 
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4- (3-Phthalimidopropoxy) aniline was obtained in the 
same manner as Reference Example 16 • mp. 95 - 96 
Reference Example 18 

p-Chloroiodobenzene (14 g)/ p-chloroaniline ( 11,23 
g), potassium carbonate (12.15 g) , and cuprous chloride 
(1.16 g) were suspended in dimechylsulf oxide (15 ml), and 
heated with stirring at 180 - 190°C for 3 hours and 40 
minutes. After cooling the reaction mixture/ acetic acid 
was added thereto/ and washed with cone, aqueous ammonia 2 
times / and with aqueous sodium chloride solution 3 times, 
and then, the mixture was concentrated under reduced 
pressure. The resulting residue was subjected to column 
chromatography on silica gel and eluted with a mixed solvent 
of chloroform/n-hexane [1:2 (v/v)] to give 4,4 , -dichloro- 
diphenylamine (4.89 g). 

MASS: m/e = 237 ,(M + ) 

NMR(CDC1 3 ) fippra: 7.19 (d f J = 9.0 Hz,.4H), 6.94 (d/ 
J « 9.0 HZ/ 4H) 

Reference Example 19 

p-Chloroaniline (8 g), methanesulf onic acid 2- 
benzyloxyethyl ester (12.29 g) and sodium hydrogen carbonate 
(hereinafter, referred to as sodium bicarbonate). (8.97 g) 
were dissolved in dioxane (35 ml)/ suspended and the mixture 
was heated with stirring for 24 hours. After concentrated 
under reduced pressure, water and ethyl acetate were added 
to the mixture and the mixture was separated into layers. 
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The organic layer was washed with water 2 times, and 
concentrated again under reduced pressure, and the resulting 
residue was subjected to column chromatography on silica 
gel, and eluted with chlorof orra/n-hexane [2 : 1 (v/v)] to 
give 4-chloro-N-(2-benzyloxyethyl)aniline (4,63 g) . 

NMR(CDC1 3 ) 5ppm: 7,33 (s, 5H), 7.10 (d, J = 8.8 Hz, 
2H), 6.52 (d, J = 8.8 Hz, 2H) , 4.54 (s, 2H) , 3.69 (t, J - ' 
5.3 Hz, 2H), 3.27 (t,"J = 5.3 Hz, 2H) 

Example 1 

(1) Methyl 4-[ 3-[N-( 4-chlorophenyl) amino ]propoxy ]- 
benzoate hydrochloride 

p-Chloroaniline (25.5 g), methyl 4-(3-chloro- 
propoxy) benzoate (22.85 g) and sodium bicarbonate (16.8 g) 
were dissolved and suspended in DMP (130 ml), and heated 
with stirring at 100°C for 20 hours. After the reaction 
mixture was cooled to room temperature, it was poured into 
water. The resulting precipitant was collected by 
filtration and washed with water, and heated in 10 % aqueous 
methanol. After cooled the mixture, the precipitate was 
collected again by filtration, and washed to give crude 
crystal. Further, the crude crystal was suspended in 
methanol, and thereto was added cone, hydrochloric acid (8.7 
ml), then, methanol was distilled off under reduced 
pressure. The resulting residue, was crushed well in ethyl 
acetate, collected by filtration, and washed to give the 
desired product (22.5 g). mp. 130 - 132°C 
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(2) Methyl 4-[ 3-[N- ( 4-chlorophenyl) amino Ipropoxy ]- 

benzoate 

Methyl 4- [ 3- [ N- ( 4-chlorophenyl ) amino ] pr opoxy ] - 
benzoate hydrochloride (9.75 g) was suspended in IN aqueous 
sodium hydroxide solution (80 ml), and the mixture was 
stirred for 2 hours, and collected by filtration, and washed 
with water to give the desired product (8,71 g). mp. Ill - 
112°C 

(3) 4- [ 3- [N-(4-Chloropheny) amino Ipropoxy] benzoic 

acid 

" Methyl 4-[3-[N-(4-chlorophenyl)amino]propoxy]- 
benzoate hydrochloride (22.5 g) was suspended in methanol 
(200 ml), and a solution of sodium hydroxide (10.11 g) in 
water (50 ml) was added thereto, and the mixture was heated 
with stirring at 60°C for 14 hours. After cooling, the 
reaction mixture was neutralized with cone, hydrochloric 
acid (22.0 ml), and concentrated under reduced pressure. 
The residue was suspended in water, and collected by 
filtration to give the desired product (19.1 g). mp. 153 - 
155°C 

Examples 2-4 

The following compounds of Examples 2-4 were 
obtained in the same manner as Example 1 using the proper 
starting materials. 

Example 2 

(1) Methyl 4- [ 3- [N-( 4-f luorophenyl) amino Ipropoxy]- 
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benzoate hydrochloride/ mp. 130 - 133°C 

( 2 ) 4-[ 3-[N-( 4-Fluorophenyl ) amino ] pr opoxy ] benzoic 
. acid, mp. 148 - 151°C 
Example 3 

(1) Methyl 4-[3-[N-(4-methoxyphenyl)amino]propoxy J- 
benzoate hydrochloride, mp. 163 - 165°C 

( 2 ) 4- [ 3- { N- ( 4-Methoxyphenyl ) amino ] propoxy ] benzoate 
hydrochloride, mp. 234 - 236°C 

Example 4 

(1) Methyl 4-[4-iN-(4-chlorophenyl)amino]butoxy]- 
benzoate hydrochloride, mp. 153 - 155°C 

( 2 ) 4- [ 4- 1 N- ( 4-Chlorophenyl ) amino }butoxy ] benzoic 
acid, mp. 184 - 185°C 

Example 5 

(1) Methyl 4-[5-[N-(4-chlorophenyl)amino]pentyl-l- 
oxy] benzoate hydrochloride 

Methyl p-hydroxybenzoate (3 g) and potassium 
carbonate (4.09 g) in DMF (30 ml) were heated with stirring 
at 100°C for 1 hour, cooled to 40°C, and after adding 1,5- 
dibromopentane (2.94 ml) thereto, the mixture was reacted at 
60°C for 2 hours. To this reaction solution were added p- 
chloroaniline (5.03 g) and sodium bicarbonate (3.32 g), and 
further the mixture was reacted at 100°C for 4 hours and 30 
minutes, and cooled, poured into water. The resulting gummy 
product was separated by decantation, then, washed with 
water several times, and treated with aqueous methanol to 
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give the- precipitate. The precipitate was collected by 
filtration/ and washed. After adding a solution of cone, 
hydrochloric acid (1.2 ml) in methanol, the mixture was 
dried under reduced pressure. The residue was suspended in 
ethyl acetate, and collected by filtration to give the 
desired product (1.71 g). mp. 119 - 122°C 

( 2 ) 4-[5-[N-( 4-Chloropheny 1 ) amino ] penty 1-1-oxy ] - 
benzoic acid 

Methyl 4- [ 5- [ N- ( 4-chlorophenyl ) amino ] pentyl-1- 
oxy]benzoate hydrochloride (1.5 g) was suspended in methanol 
(20 ml), and to the mixture was added a solution of sodium 
hydroxide (0.63 g) in water (5 ml), then, the mixture was 
heated with stirring under refluxing for 8 hours. After the 
reaction mixture was cooled, it was neutralized with cone, 
hydrochloric acid (1.37 ml). The mixture was concentrated 
under reduced pressure and the residue was suspended in 
water, and collected by filtration to give the desired 
product (1.29 g) . mp. 178 - 180°C 

Example 6 

The following compounds were obtained in the same 
manner as Example 5 using the proper starting materials. 

(1) Methyl 4-[ 6- [N-( 4-chlorophenyl) amino ]hexy 1-1- 
oxylbenzoate hydrochloride, mp. 138 - 141°C 

( 2 ) 4- 1 6- [ N- ( 4-Chlor ophenyl ) amino ] hexy 1-1-oxy ] - 
benzoic acid, mp. 167 - 169°C 

Example 7 
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(1) Methyl 4-[3-[N-(4-tert-butylphenyl)amino]- 
propoxy ] benzoat e 

p-tert-Butylaniline (3.19 ml), methyl 4-(3-chloro- 
propoxy) benzoat e (4.14 g) and sodium bicarbonate (3.38 g) in 
DMP (10 ml) were heated with stirring at 100°C for 22 hours, 
and cooled. Water and ethyl acetate were added thereto and 
the mixture was separated into layers. The organic layer 
was washed with water 3 times, then, concentrated under 
reduced pressure. The resulting residue was subjected to 
column chromatography on silica gel, and eluted with a mixed 
solvent of chlorof orm/methanol [20 : 1 (v/v)] to give the 
oily desired product (3.55 g). 

NMR(CDC1 3 ) 5ppm: 7.98 (d, J = 9.0 Hz, 2H) , 7.20 (d r 
J m 8.4 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H) , 6.58 (d, J = 8.4 
Hz, 2H), 4..13 (t, J = 5.9 Hz, 2H), 3.87 (s, 3H) , 3.34 (t, J 
= 6.6 Hz, 2H), 2.36 - 1.97 (m, 2H) , 1.27 (s, 9H) 

( 2 ) 4- [ 3— [N- ( 4- ter t-Butylpheny 1 ) amino ] propoxy ] - 
benzoic acid hydrochloride 

Methyl 4- [ 3- [ N- ( 4-ter t-butylpheny 1 ) amino ] propoxy ] - 
benzoate (1.67 g) was dissolved in methanol (20 ml), and 
thereto was added a solution of sodium hydroxide (0.79 g) in 
water (4 ml), and the mixture was heated with stirring at 
60°C for 26 hours. Aftes neutralized with hydrochloric 
acid, the reaction solution was concentrated under reduced 
pressure, and the residue was collected by filtration from 
water, and washed with water, and it was converted into a 
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salt thereof by adding thereto an equivalent amount of 
hydrochloric acid in methanol. The solution was dried under 
reduced pressure, and the resultant was recrystallized from 
a mixed solvent of methanol and ethyl acetate to give the 
desired product {0.58 g). mp. 193 - 194°C 
Example 8 

The compounds of Example 8 were obtained in the 
same manner as Example 7 using the proper starting 
materials . 

(1) Methyl 4-[3-[N-(4-methylphenyl)amino]propoxy]- 
bfcnzoate, mp, 105 - 106°C 

( 2 ) 4- [ 3- [ N- ( 4 -Me thy Ipheny 1 ) amino ] pr opoxy ] benzoic 
acid hydrochloride, mp. 237 - 239°C 

Example 9 

(1) Methyl 4-[3-[N-(l,4-benzodioxan-6-yl)amino]- 

propoxy ] benzoa te 

6-Aminobenzodioxane (2.18 g), methyl 4-(3-chloro- 
propoxy)benzoate (3.0 g) and sodium bicarbonate (4.41 g) in 
DMF (15 ml) were heated with stirring at 100°C for 22 hours, 
and cooled. Water and ethyl acetate were added thereto and 
the mixture was separated into layers. The organic layer 
was washed with water 3 times, and then, concentrated under 
reduced pressure. The residue was subjected to column 
chromatography on silica gel and eluted with chloroform to 
give the oily desired product (3.86 g). 

NMR(CDC1 3 ) 6ppm: 7.98 (d, J ■ 9.0 Hz, 211), 6.95 - 
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6,64 (m,' 3H), 6.23 - 6.12 (m, 2H) f 4.19 (bs, 4H) , 4.12 (t, J 
= 5.9 Hz, 2H), 3.88 (s, 3H) , 3.28 (t, J = 6.6 Hz , 2H) , 2.23 
- 1.95 (m, 2H), 

( 2 ) 4-[ 3-[N-( 1 , 4-Benzodioxan-6-y 1 ) amino ] propoxy ] - 

benzoic acid 

Methyl 4-[3-[N-(l, 4-benzodioxan-6-yl ) amino ] - 
propoxy ]benzoate (3.86 g) was dissolved in methanol (40 ml), 
and thereto was added a solution of sodium hydroxide (1.35 
g) in water (10 ml), and the mixture was heated with 
stirring at 60 °C for 20 hours. The reaction solution was 
concentrated under reduced pressure, and dissolved in water, 
then, washed with ether 2 times. The water layer was 
neutralized with cone, hydrochloric acid, and the resulting 
precipitate was collected by filtration, washed with cold 
water to give crude crystal. The crude crystal was 
dissolved in a mixed solvent of methanol and ethyl acetate, 
then, concentrated and dried after adding silica gel thereto 
under reduced pressure. The resulting residue was subjected 
to column chromatography on silica gel and eluted with a 
mixed solvent of chlorof orm/methanol [25 : 1 (v/v)] to give 
the desired product (1.76 g) . mp. 171 - 173°C 
Example 10 

(1) Methyl 4-[3-[N-(3,4-methylenedioxyphenyl)- 
• amino]propoxy]benzoate 

3,4-Methylenedioxyaniline (1.80 g), methyl 4- (3- 
chloropropoxy)benzoate (2.0 g) and sodium bicarbonate (1.47 
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g) in toluene (20 ml) were heated with stirring under 
refluxing for 29 hours. The reaction solution was 
concentrated under reduced pressure, and thereto were added 
water and an equivalent amount of cone, hydrochloric acid, 
then, the resulting precipitate was collected by 
filtration. After washed with water, the precipitate was 
recrystallized from aqueous methanol,. to give the desired 
product (2.17 g). mp. 124 - 127°C 

(2) 4-[3-[N-(3,4-Methylenedioxyphenyl)araino]~ 
propoxy Jbenzoic acid 

Methyl 4- [ 3- [ N- ( 3 , 4 -me thy lenedioxypheny 1 ) amino ] - 
propoxyjbenzoate (1.5 g) was suspended in methanol (20 ml), 
and thereto a solution o£ sodium hydroxide (0.55 g) in water 
(5 ml) was. added, then, the mixture was heated with stirring 
at 60°C for 13 hours. After the reaction solution was 
concentrated under reduced pressure, the residue was washed 
with ether several times, and further thereto were added 
water and a neutralization amount of cone, hydrochloric 
acid. The resulting crystal was collected by filtration to 
give the desired product (0.99 g). mp. 164 - 167°C 
(decomposed) 

Example 11 

The compounds of Example 11 were obtained in the 
same manner as Example 10 usiag .the proper starting 
material. 

(1) Methyl 4-[3-[N-(4-nitrophenyl)amino]propoxy]- 
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benzoate, mp. 140 - 142°C 

(2) 4- [ 3- [ N- ( 4-Ni toropheny 1 ) amino ] pr opoxy ] benzoic 
acid, mp. 213 - 214°C 

Example 12 

4- [ 3- [ N- ( 4-Isopropy Iphenyl ) amino ]propoxy ] benzoic 

acid 

p-Isopropylaniline (1,79 ml), methyl 4-(3-chloro- 
propoxy) benzoate (1.5 g) „and sodium bicarbonate (1.10 g) in 
DMF (5 ml) were heated with stirring at 100°C for 19 hours, 
and cooled. Water and ethyl acetate were added thereto and 
the mixture was separated into layers and the organic layer 
was washed with water 2 times. After adding an equivalent 
amount of hydrochloric acid, the organic layer was dried 
under reduced pressure. The resulting residue was collected 
by filtration from the ethyl acetate and washed to give the 
hydrochloride. Further, the hydrochloride was suspended in 
methanol (20 ml), and a solution of sodium hydroxide (1.05 
g) in water (5 ml) was added thereto, and the mixture was 
heated with stirring at 60°C for 16 hours. After the 
reaction solution was concentrated under reduced pressure, 
the residue was washed with ether several times, and thereto 
were added water and a neutralization amount of hydrochloric 
acid. The resulting precipitate was collected by 
filtration, and recrystallized from aqueous methanol to give 
the desired product (1.17 g). mp. 188 - 194°C (decomposed) 

Examples 13 - 16 
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The following compounds of Examples 13 - 16 were 
obtained in the same manner as Example 12 using the proper 
starting materials. 

Example 13 

4- [ 3- [ N- ( 3 , 4-Dichlorophenyl ) amino ] pr opoxy ] benzoic 
acid/ mp. 160 - 161°C 
Example 14 

4-[3— [N-( 4-Cyclohexylphenyl ) amino ]pr opoxy ] benzoic 
acid r mp. 157 - 161°C 
Example 15 

4- [ 3- [ N- { 4-Chlor ophenoxypheny 1 ) amino ] pr opoxy ] - 
benzoic acid, mp. 152 - 154°C 
Example 16 

4- [ 3- [N- ( 3-Chloro-4-methylphenyl ) amino ] pr opoxy ] - 
benzoic acid/ rap. 160 - 164°C 
Example 17 

(1) Methyl 4-[2-[N-(4-chlorophenyl)amino]ethoxy ]- 

benzoate 

p-Chloroaniline (0.99 g) and methyl 4-formyl- 
methoxybenzoate (1.5 g) were dissolved in anhydrous methanol 
(10 ml), and stirred at room temperature for 30 minutes. To 
the mixture was added sodium cyanoboron hydride (in solid 
form) (0.24 g) over a period of 30 minutes and further 
stirred for 30 minutes. After the reaction solution was 
concentrated under reduced pressure, water and chloroform 
were added thereto, and the mixture was separated into 
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layers. The organic layer was concentrated under reduced 
pressure , and subjected to column chromatograpy on silica 
gel and eluted with chloroform to give the desired product 
(0.42 g). 

NMR(CDC1 3 ) sppm: 7.99 (d, J - 9.0 Hz, 2H) , 7.14 (d, 
J = 9.0 Hz, 2H), 6.96 (d, J - 9.0 Hz f 2H) , 6.59 (d, J = 9.0 
Hz, 2H), 4.20 (t, J ■ 5.3 Hz, 2H) , 3.88 (s, 3H), 3.52 <t, J 
= 5.3 Hz, 2H) 

( 2 ) 4- [ 2- [ N- ( 4-Chloropheny 1 ) amino ] ethoxy ] benzoic 
acid hydrochloride 

Methyl 4- [ 2- [ N- ( 4-chlorophenyl ) amino ] ethoxy ] - 
benzoate (0.4 g) was suspended in methanol (20 ml), and 
thereto a solution of sodium hydroxide (0.16 g) in water (5 
ml) was added, and the mixture was heated with stirring at 
60°C for 3 hours. The reaction mixture was cooled, and 
neutralized with hydrochloric acid and concentrated under 
reduced pressure. After adding water thereto, the resulting 
residue was crushed, then, collected by filtration to give 
crude crystal. An equivalent amount of hydrochloric acid 
was added to the crude crystal in methanol, and the mixture 
was dried under reduced pressure to give a salt. The salt 
was suspended in a mixed solvent of methanol and ether, and 
collected by filtration to give the desired product (0.31 
g) . mp. 190 - 193°C 

Example 18 

4- [ 3- [ N- [ 4- ( 3 , 4-Ethylenedioxybenzy lamino ) phenyl ] - 
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amino ]propoxy] benzoic acid 

(1) Methanol (200 ml) and methyl 4-[3-[N-(4- 

ni trophenyl) amino Jpropoxy ]benzoate (6.9 g) were added to 5 % 
palladium/carbon (0.7 g) and catalytic reduction was carried 
out at room temperature overnight. The catalyst was removed 
by filtration, and the filtrate was concentrated under 
reduced pressure, then, to the residue was added isopropyl 
ether. The insoluble product was collected by filtration to 
give methyl 4-[3-[N-(4-aminophenyl)amino]propoxy]benzoate 
(5.5 g). 

NMR(CDC1 3 ) 6ppm: 7.98 (d, J = 9.01 Hz, 2H) , 6.90 
(d, J = 8.79 Hz, 2H), 6.70 - 6.48 (m, 4H) , 4.12 (t, J = 5.93 
Hz, 2H)/ 3.88 (s, 3H) , 3.50 - 3.15 (br, 4H) , 2.25 - 1.95 (ra, 
2H), 

(2) To the compound (amino compound) (2.6 g) 
obtained above, benzene (100 ml), p-toluenesulf onic acid 
(0.3 g) and 3 , 4-ethylenedioxybenzaldehyde (1.4 g) were added 
and the mixture was refluxed overnight using Dean-Stark 
Apparatus. The reaction mixture was concentrated under 
reduced pressure, and to the resulting residue were added 
ethanol (100 ml) and tetrahydrof uran (30 ml), and then, the 
mixture was stirred at room temperature, and thereto was 
added sodium borohydride (0.33 g) slowly, then the mixture 
was stirred at the same temperature overnight. The 
resulting mixture was concentrated under reduced pressure, 
and to the resulting residue was added water (100 ml), and 
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it was neutralized with IN hydrochloric acid. The insoluble 
product was collected by filtration, and washed with water 
and ethyl acetate to give methyl 4-[3-[N-[4-(3,4-ethylene- 
dioxybenzylamino)phenyl]amino]propoxy Jbenzoate (2.1 g). mp. 
185 - 188°C 

(3) To methyl 4-[3-[N-[4-(3,4-ethylenedioxybenzyl- 
amino) phenyl] amino ]propoxy Jbenzoate (2.1 g) were added 
methanol (100 ml), tetrahydrof uran (20 ml) and 2N sodium 
hydroxyide (12 ml) , and the mixture was stirred at 45 - 50°C 
overnight. To the reaction mixture was added water (150 
ml), then, after the mixture was neutralized with 2N 
hydrochloric acid, the resulting precipitate was collected 
by filtration, washed with water and ethanol to give 4-[3- 
[ N- [ 4- ( 3 , 4-e thy lenedioxybenzy lamino ) phenyl ] amino ] propoxy ] - 
benzoic acid (0.4 g). mp. 246 - 247°C 

Example 19 

4- [ 3- [ N- ( 4-Chlorophenyl ) amino ]propoxy ] -a-methyl- 
cinnamic acid 

(1) Sodium hydrogen carbonate (3.5 g), 4-chloro- 
aniline (10.45 g) and DMF (50 ml) were added to methyl 4-(3- 
chloropropoxy)-a-methylcinnamate (11 g), and the mixture was 
stirred at 100°C overnight. After the reaction mixture was 
allowed to cool, water (200 ml) was added thereto, and 
further the mixture was stirred at room temperature for 30 
minutes. The insoluble product was collected by filtration, 
washed well with water, and was added cold methanol (20ml) 
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thereto, and the mixture was stirred. The resulting crystal 
was collected by filtration to give methyl 4-[3-[N-(4- 
chlorophenyl) amino ]propoxy]- a-methylcinnamate (8 g). mp. 
62 - 64°C 

(2) Methanol (50 ml) and 2N sodium hydroxide (14 
ml) were added to the above-mentioned compound (2 g), and 
the mixture was stirred at 40 - 50°C overnight. The 
reaction mixture was concentrated under reduced pressure, 
and to the residue was added water (50 ml), and the mixture 
was neutralized with 2N hydrochloric acid with stirring 
under ice cooling. The resulting crystal was collected by 
filtration, and washed successively with water and ethanol 
to give 4-[3-[N-(4-chlorophenyl)amino]propoxy]-a-methyl- 
cinnamic acid (1.7 g). mp. 188 - 193°C 

Example 20 

(1) Methyl 4-[3-[N-(4-tert-Butylphenyl)-N-(3,4- 
methylenedioxybenzoyl ) amino ]propoxy ] benzoate 

Methyl 4- [ 3- [ N- ( 4- ter t-butylphenyl ) amino ] propoxy ] - 
benzoate (1.80 g) and triethylamine (3.65 ml) were dissolved 
in THF (40 ml), and cooled with ice, and piperonyl chloride 
(1.46 g) was added thereto, and the mixture was stirred at 
room temperature for 16 hours. After the reaction solution 
was concentrated under reduced pressure, water and ethyl 
acetate were added thereto and the mixture was separated 
into layers. The organic layer was washed with water 3 
times, and dried under reduced water. The resulting residue 
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was subjected to column chromatography on silica gel and 
eluted with chloroform to give the desired product (2.01 g). 

NMR(CDC1 3 ) 6ppm; 7.95 (d, J = 9.0 Hz, 2H) , 7.23 <d, 
J = 8.8 Hz, 2H), 6.98 - 6.74 (m, 6H), 6.54 (d, J = 8.4 Hz, 
1H), 5.88 (s, 2H), 4.08 (t, J = 6.5 Hz, 4H) , 3.87 (s, 3H) , 
2.31 - 2.03 (m, 2H), 1.25 (s, 9H) 

( 2 ) 4- [ 3- [N- ( 4-ter t-Bu tylphenyl ) -N- ( 3 , 4-methylene- 
dioxybenzoy 1 ) amino Jpropoxy ]benzoic acid 

Methyl 4- [ 3- [ N- ( 4-ter t-butylphenyl ) -N- (3,4- 
methylenedioxybenzoyl)amino]propoxy]benzoate (2.0 g) was 
dissolved in methanol (40 ml) and thereto was added a 
solution of sodium hydroxide (0.33 g) in water (10 ml), the 
mixture was heated with stirring at 60°C for 23 hours. The 
reaction solution was cooled, and the solution was adjusted 
to pH 4 - 5 with cone, hydrochloric acid. The mixture was 
diluted with water and the precipitate was collected by 
filtration and washed with water. The precipitate was 
recrystallized from ethyl acetate/hexane to give the desired 
product (1.57 g). mp. 199 - 203°C 
Examples 21-24 

The following compounds of Examples 21 - 24 were 
obtained in the same manner as Example 20 using the proper 
starting materials. 

Example 21 

. (1) Methyl 4-[3-[N-{4-tert-butylphenyl)-N-(4- 
chlor obenzoy 1 ) amino ] propoxy ] benzoate 
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NMR(CDC1 3 ) 6ppm: 7.96 (d, J = 9.0 Hz, 2H) , 7.26 - 
6.82 (m, 10H), 4.09 (t, J = 6.3 Hz, 4H) , 3.87 (s, 3H) , 2.32 
- 2.02 (m, 2H), 1.25 (s, 9H) 

( 2 ) 4-[3-[N-( 4-t er t-Butylpheny 1 ] -N- ( 4-chloro- 
benzoyl)amino]propoxy]benzoic acid, mp. 207 - 209°C 

Example 22 

Methyl 4- [ 3- [ N- { 4-ter t-but ylbenzoy 1 ) — N— ( 4-chloro- 
phenyl ) amino ]propoxy Jbenzoate ■ 

NMR (CDC1 3 ) fippm: 7.96 {d, J = 9.0 Hz, 2H) , 7.24 - 
7.14 (m, 6H), 6.97 (d, J = 9.0 Hz, 2H) , 6.85 (d, J = 9.0 Hz, 
2H), 4.09 (t, J - 6.3 Hz, 4H) , 3.88 (s, 3H) , 2.31 - 2.01 (m, 
2H), 1.24 (s, 9H) 

( 2 ) 4-[3-[N-( 4-t er t-Butylbenzoyl ) -N- ( 4-chlor o- 
phenyl ) amino Jpropoxy Jbenzoic acid, mp. 201 - 203°C 

Example 23 

(1) Methyl 4-[3-[N-(4-chlorophenyl)-N-(3,4- 
methy lenedioxybenzoy 1 ) amino ] propoxy ] benzoa te 

NMR (CDCI3) fippm: 7.96 (d, J = 9.0 Hz, 2H) , 7.21 
(d, J = 9.0 Hz, 2H), 7.01 - 6.53 (m, 7H), 5.91 (s, 2H) , 4.15 
- 3.99 (m, 4H), 3.88 <s, 3H) , 2.31 - 2.01 (m, 2H) 

( 2 ) 4- [ 3- [ N- { 4-Chlor opheny 1 ) -N- ( 3 , 4-methylenedioxy- 
benzoyl)amino]propoxy]benzoic acid, mp. 182 - 184°C 

Example 24 

(1) Methyl 4-[ 3-[N-( 4-chlorobenzoyl ) -N- ( 4-chloro- 
phenyl) amino ]propoxy Jbenzoate, mp. 119 - 120°C 

(2) 4- [ 3- [ N- ( 4-Chlorobenzoy 1 ) -N- ( 4-chlorophenyl ) - 



EP 0 394 440 A1 




amino ]propoxy Jbenzoic acid, mp. 169 - 171°C 
Example 25 

(1) Methyl 4-[ 3-[N-( 4-chlorophenyl ] -N-ethylamino ]- 
propoxy ] benzoate 

Methyl 4- [ 3- [ N- ( 4-chlorophenyl ) amino ] propoxy ] - 
benzoate (1,2 g) and sodium bicarbonate (1.58 g) were 
dissolved and suspended in DMF (10 ml), and ethyl iodide 
(1.52 ml) was added thereto. The mixture was heated with 
stirring at 100°C for 11 hours, and cooled. Water and ethyl 
acetate were added thereto and the mixture was separated 
into layers. The organic layer was washed with water 3 
times, and concentrated under reduced pressure to give the 
oily desired product (1.38 g) . 

NMR (CDC1 3 ) 6ppm: 7.99 (d, J = 9.0 Hz, 2H) , 7.12 
(d f J = 8.8 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H) , 6.61 (d, J = 
9.0 Hz, 2H), 4.05 (t, J = 5.S Hz, 2H) , 3.88 (s, 3H) , 3.54 - 
3.22 (m, 4H), 2.20 - 1.91 (m, 2H) , 1.13 (t, J - 7.0 Hz, 3H) 

( 2 ) 4-[ 3-[N-( 4-Chlor ophenyl ) -N-ethylamino ] propoxy ] - 

benzoic acid 

Methyl 4- [ 3- [ N- ( 4-chlorophenyl ) -N-ethylamino ] - 
propoxy] benzoate (1.37 g) was dissolved in methanol (20 ml), 
and a solution of sodium hydroxide (0.48 ml) in water (5 ml) 
was added thereto, the mixture was heated with stirring at 
60°C for 13 hours. The reaction mixture was cooled, and was 
added a neutralization amount of cone, hydrochloric acid 
thereto, then the mixture was concentrated under reduced 
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pressure. The residue was suspended in water, and collected 
by filtration to give the desired product (1.20 g) . mp. 146 
- 149°C 

Examples 26 - 28 

The following compounds of Examples 26 - 28 were 
obtained in the same manner as Example 25 using the proper 
starting materials. 

Example 26 

(1) Methyl 4-[ 3-[N-( 4-chlorophenyl)-N-methylamino]- 
propoxy ] benzoa te 

NMR {CDC1 3 ) Sppm: 7.99 (d f J = 9.0 Hz, 2H), 7.13 
(d, J = 9.0 Hz, 2H), 6.90 (d, J = 9.0 Hz, 2H) # 6.62 (d, J = 
9.0 Hz, 2H), 4.04 (t, J => 5.8 Hz, 2H) , 3.88 (s, 3H) , 3.52 
(t, J » 6.6 Hz, 2H), 2.91 (s, 3H) , 2.20 - 1.91 (m, 2H) 

{ 2 ) 4— [ 3-[N— ( 4-Chloropheny 1 ) -N-raethylamino ] - 
propoxy] benzoic acid, mp. 173 - 174°C 

Example 27 

(1) Methyl 4-[3-[N-(4-chlorophenyl)-N-isopropyl]- 
propoxy ] benzoa te 

NMR {CDCI3) 6ppm: 7.99 (d, J « 9.0 Hz, 2H) , 7.16 
(d, J = 9.0 Hz, 2H), 6.93 (d, J = 9.0 Hz, 2H), 6.73 (d, J = 
9.0 Hz, 2H), 4.12 - 3.96 (m, 3H), 3.89 (s, 3H) , 3.34 (t, J = 
6.6 Hz, 2H), 2.16 - 1.87 (m, 2H) , 1.16 (d, J = 6.6 Hz, 6H) 

( 2 ) 4- [ 3- [ N- ( 4-Chlor opheny 1 ) -N-isopropylamino ] - 
propoxy ] benzoic acid, mp. 136 - 137°C 

Example 28 
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(1) Methyl 4- [3- [N-( 4-chlorophenyl )-N-ethoxy- 
cabonylmethy lamino ] propoxy ] benzoate 

NMR (CDC1 3 ) 6ppm: 7.99 (d, J = 9.0 Hz, 2H) , 7.13 
(a, J = 9.0 Hz, 2H), 6.91 (d, J = 9.0 Hz, 2H) , 6.57. (d, J = 
9.0 Hz, 2H), 4.27 - 4.01 (m, 6H) , 3.89 (s, 3H) , 3.61 (t, J ■ 
6.9 Hz, 2H), 2.26 - 1.97 (m, 2H) , 1.23 (t, J = 7.0 Hz, 3H) 

( 2 ) 4- [ 3- [ N-Carboxymethyl-N- ( 4-chlorophenyl ) - 
amino Jpropoxy Jbenzoic acid, mp. 153 - 155°C (decomposed) 

Example 29 

" (1) Methyl 4- [3- [N-acetyl-N-( 4-chlorophenyl) - 
amino ] propoxy ] benzoate 

Methyl 4- [ 3- [ N- ( 4-chlorophenyl ) amino ] propoxy ] - 
benzoate (1.2 g) was dissolved in pyridine (15 ml), and 
acetic anhydride (0.71 ml) was added thereto. The mixture 
was stirred at room temperature for 14 hours and 
concentrated under reduced pressure. The residue was 
separated into layers by adding ethyl acetate and diluted 
hydrochloric acid. The organic layer was washed 
successively with water, saturated aqueous sodium 
bicarbonate solution and water, and concentrated under 
reduced pressure to give the desired product (1.38 g). mp. 
68 - 69°C 

( 2 ) 4- [ 3- [ N-Acety 1-N- ( 4-chlorophenyl ) amino ) - 
propoxy] benzoic acid 

Methyl 4- [ 3- [ N-acetyl-N- ( 4-chlorophenyl ) amino ] - 
propoxy Jbenzoate (1.20 g) was dissolved in methanol (20 ml) 
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and IN aqueous sodium hydroxide solution (4.99 ml) was added 
thereto,- the mixture was heated with stirring at 60°C for 27 
hours. The reaction mixture was cooled, and the mixture was 
adjusted to pH 4 - 5 by adding cone, hydrochloric acid. The 
mixture was concentrated under reduced pressure and thereto 
was added water. The precipibate was collected by 
filtration, and washed with water to give the desired 
product (1.09 g). mp. 169 - 171°C 
Example 30 

(1) Methyl 4-[3-[N-(4-carboxypropionyl)-N-chloro- 
phenyl ) amino ] propoxy ] benzoate 

Methyl 4- £ 3- [ N- ( 4-chlor opheny 1 ) amino ] propoxy 1 - 
benzoate (2.4 g) was dissolved in pyridine (25 ml), and 
succinic anhydride (3.01 g) was added thereto, and the 
mixture was stirred at 60°C for 15 hours. To the reaction 
solution was added water, and concentrated under reduced 
pressure. Water was added to the residue, then, the 
precipitate was crushed, collected by filtration, and washed 
with water to give the desired product (3.17 g). mp. 125 - 
127°C 

( 2 ) 4-[3-[N-( 3-Carboxypropiony 1 ) -N- ( 4-chloro- 
phenyl) amino] propoxy] benzoic acid 

Methyl 4- [ 3- [ N- ( 3-carboxypropionyl ) — N— ( 4-chlor o- 
phenyl) amino] propoxy] benzoate (1.0 g) was dissolved in 
methanol (20 ml), and IN aqueous sodium hydroxide solution 
(5.25 ml) was added thereto, and the mixture was heated with 
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stirring at 60°C for 24 hours. After the reaction mixture 
was cooled, the mixture was adjusted to pH 4 - 5 by adding 
cone, hydrochloric acid thereto. The mixture was 
concentrated under reduced pressure, and thereto was added 
water, then, the precipitate was crushed, collected by 
filtration, and washed with water to give the desired 
product (0.97 g). mp. 155 - 158°C 
Examples 31-40 

The following compounds of Examples 31 - 40 were 
obtained in the same manner as Example 1 using the proper 
starting materials. 

Example 31 

(1) Methyl 4-[3-[N-(4-chlorophenyl)amino]-2- 
methylenepropoxy]benzoate, mp. 54 - 56°C 

( 2 ) 4- [ 3- [N- ( 4-Chloropheny 1 ) amino ] -2-me thylene- 
propoxy] benzoic acid, mp. 134 - 136°C 

Example 32 

(1) Methyl 4-[4-[N-(4-chlorophenyl)amino]-2-buten- 
l-yloxy]benzoate hydrochloride, mp. 138 - 143°C (decomposed) 

( 2 ) 4- [ 4- 1 N- ( 4-Chlor opheny 1 ) amino ] -2-buten-l- 
yloxylbenzoic acid, mp. 187 - 189°C (decomposed) 

Example 33 

(1) Methyl 4-[3-[N-(4-chlorophenyl)amino]propoxy]- 
cinnamate hydrochloride, mp. 176 - 177°C 

{ 2 ) 4- [ 3- [ N- ( 4-Chlor opheny 1 ) amino ] propoxy ] - 
cinnamic acid, mp. 174 - 180°C (decomposed) 
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Example 34 

(1) Methyl 4-[3-[N-[4-(4-isopropylphenoxy]phenyl]- 
amino] propoxy] benzoate hydrochloride/ rap. 163 - 164°C 

( 2 ) 4- [ 3- [ N- [ 4- ( 4-Isopr opylphenoxy ] phenyl ] amino ] - 
propoxy] benzoic acid hydrochloride, . rap. 239 - 240°C 

Example 35 

(1) Methyl 4- [ 3- [N-(3-chlorophenyl) amino] propoxy ]- 
benzoate, mp. 105 - 106°C 

( 2 ) 4- [ 3- [ N- ( 3-Chlor opheny 1 ) amino ] propoxy ] benzoi c 
acid, mp. 215 - 218°C 

Example 36 

(1) Methyl 4-[ 3-[N-( 4-acetylphenyl) amino Jpropoxy ]- 
benzoate hydrochloride, mp. 158 - 160°C 

( 2 ) 4- [ 3- [ N- ( 4 -Ace ty Ipheny 1 ) amino ] propoxy ] benzoic 
acid, mp. 197 - 198°C 

Example 37 

(1) Methyl 4-[3-[N-(4-chloro-2-methylphenyl)amino] 
propoxy ]"benzoate hydrochloride/ mp. 173 - 175°C 

( 2 ) 4— [ 3— [N- ( 4-Chloro-2-me thy Ipheny 1 ) amino ] - 
propoxy ] benzoic acid, mp. 189 - 191°C 

Example 38 

(1) Methyl 4-[ 3- [N-( 2, 4-dichlor opheny 1 ) amino ] - 
propoxy ] benzoate, mp. 92 - 93°C 

(2) 4-[3-[N-(2,4-Dichlorophenyl)amino]prcpoxy]- 
benzoic acid, mp. 168 - 170°C 

Example 39 
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(1) Methyl 4- [ 3- [N-(4-bromophenyl) amino] propoxy]- 
benzoate hydrochloride, mp. 177 - 178°C 

( 2 ) 4-[ 3-[N-( 4-Bromopheny 1 ) amino ] propoxy ] benzoic 
acid, mp. 155 - 157°C 

Example 40 

(1) Methyl 4-[3-[N-[4-[2-(N-morpholino)ethoxy]- 
phenyl] amino] propoxy ]benzoate, mp. 95 - 96°C 

( 2 ) 4- [ 3- [ N- [ 4- ( 2- ( N-Morpholino ) ethoxy ] phenyl ] - 
amino] propoxy] benzoic acid dihydrochloride, mp. 210 - 215°C 

Example 41 

The following compound (1) was obtained by 
catalytic reduction in the same manner as Example 18 (1) 
using the proper starting material, and further, the 
following compound (2) was obtained in the same manner as 
Example 1 . 

(1) Methyl 3-[4-[3-[N-(4-chlorophenyl)amino]- 
propoxy ]phenyl]propionate hydrochloride, mp. 135 - 137°C 

( 2 ) 3- [ 4- [ 3- 1 N- ( 4-Chlor opheny 1 ) amino ] propoxy ] - 
phenyl Jpropionic acid, mp. 89 - 91°C 

Example 42 

The following compound was obtained in the same 
manner as Example 7 by using the proper starting material. 

(1) Methyl 4-[3-[N-[4-(2,3-epoxypropoxy)phenyl]- 
amino ] propoxy ] benzoate, rap. 105 - 106°C 
- Example 43 

The following compounds were obtained in the same 
manner as Example 7 by using the proper starting materials 
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(1) Methyl 4-[3-[N-(4-isopropoxyphenyl)amino]- 
propoxy ] benzoa te 

NMR (CDC1 3 ). 5ppm: 7.98 (d, J = 9-01 Hz, 2H) , 6.90 
(d, J = 9.01 Hz, 2H), 6.78 (d, J = 9.23 Hz, 2H) , 6.56 (d, J 
= 9.23 Hz, 2H), 4.41 - 4.07 (m, 3H) , 3.88 (s, 3H) , 3.38 - 
3.23 (m, 2H), 2.25 - 1.95 (ra r 2H) , 1.28 (d, J = 6.15 Hz, 6H) 

( 2 ) 4-[ 3— [N— ( 4-1 sopr opoxyphenyl ) ami no ] pr opoxy ] - 
benzoic acid hydrochloride 

NMR (DMSO-d 6 ) 6ppm: 10.65 (br, 1H), 7.89 (d, J = 
8.79 Hz, 2H), 7.20 - 6.83 (m, 6H) , 4.57 - 4.44 (m, 1H) , 4.23 
- 4.10 (m, 2H), 3.39 - 3.19 (m, 2H) , 2.20 - 2.04 (m, 2H) , 
1.25 (d, J = 5.93 Hz, 6H) 

Example 44 

The following compounds were obtained in the same 
manner as Example 7 by using the proper starting materials. 

(1) Ethyl 4-[N-[3-(4-methoxycarbonylphenoxy)- 
propyl ] amino ] phenoxy isobuty r ate 

NMR (CDC1 3 ) 5ppm: 7.98 (d, J = 9.01 Hz, 2H) , 6.90 
(d, J = 9.01 Hz, 2H), 6.78 (d, J = 9.01 Hz, 2H) , 6.50 (d, J 
= 9.01 Hz, 2H), 4.34 - 4.07 (m, 4H) , 3.88 (s, 3H) , 3.38 - 
3.23 (ra, 2H), 2.20 - 2.02 (m, 2H) , 1.50 (s, 6H) , 1.28 (t, J 
= 7.04 Hz, 3H) 

( 2 ) 4- [ N- [ 3- ( 4-Car boxyphenoxy ) propyl ] amino ] phenoxy- 
isobutyric acid, mp. 198 - 199°C 

Example 45 

After catalytic reduction in the same manner as 
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Example 18 (1) using the proper starting material , the 
following compound was obtained in the same manner' as 
Example 12* 

( 1 ) 3- [ 4- [ 3- [ N- { 4-Chloropheny 1 ) amino ] propoxy ] - 
phenyl ]-2-methylpropionic acid p-toluenesuf onate, mp. 109 - 
111°C 

Example 46 

The following compounds were obtained in the same 
manner as Example 19 by using the proper starting materials • 

(1) Methyl 4-[3-[N-( 4-benzyloxyphenyl) amino ]- 
propoxy ]benzoate, mp. 115 - 117°C 

( 2 ) 4- [ 3- [ N- ( 4-Benzy loxyphenyl ) amino ] propoxy ] - 
benzoic acid 

NMR (DMS0-d 6 ) fippm: 7.85 (d, J « 8.57 Hz, 2H) , 7.35 
(s, 5H), 6.82 (d, J = 8.79 Hz r 2H) , 6.78 (d, J = 8.79 Hz, 
2H), 6.52 (d, J = 9.0 Hz, 2H) , 4.95 (s, 2H) , 4.08 (t, J - 
6.15 Hz, 2H), 3.13 (t, J = 6.6 Hz, 2H) , 2.05 - 1.98 (m, 2H) 

Example 47 

4- [ 3- [ N- [ 4- ( 3-Aminopr opoxy ) phenyl 1 amino ] propoxy ] - 
benzoic acid 

(1) The following compound was obtained in the same 
manner as Example 1 by using the proper starting material. 

Methyl 4- [ 3- [ N- [ 4- { 3-phthalimidopr opoxy ) phenyl ] - 
amino ] propoxy ]benzoate hydrochloride, mp. 180 - 181°C 

(2) Further, ethanol (140 ml) and IN aqueous sodium 
hydroxide solution (7.75 ml) were added to the above- 
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mentioned compound (4 g) f> and the mixture was stirred at 
room temperature for 30 minutes. And hydrazine monohydrate 
(0.38 g) was added thereto, and the mixture was refluxed for 
one day. After the mixture was allowed to cool, the 
resulting crystal was collected by filtration to give the 
following product (3.1 g). 

Methyl 4-[3-[N-[4-( 3-aminopropoxy ) phenyl ] amino ] - 
propoxy ] benzoate 

NMR (DMSO-d 6 ) 6ppm: 7.89 (d, J = 10.76 Hz, 2H) , 
7.02 (d, J = 9.01 Hz, 2H), 6.70 (d, J = 9.01 Hz, 2H), 6.50 
(d, J = 9.01 Hz, 2H), 4.84 (br, 2H)^ 4.20 - 4.05 (m, 2H), 
3.95 - 3.81 (m, 5H) , 3.20 - 3.05 (m, 2H) 2.80 - 2.66 (m, 
2H), 2.10 - 1.60 (m, 4H) 

(3) Further, to the above-mentioned compound (1 g) 
was added methanol (50 ml) and 2N aqueous sodium hydroxide 
solution (7 ml), and the mixture was stirred at 60 °C for 18 
hours. After the mixture was allowed to cool, the solvent 
was distilled off under reduced pressure for 
concentration. To the residue was added water (20 ml), the 
mixture was neutralized with 2N hydrochloric acid under ice 
cooling. The resulting crystal was collected by filtration, 
washed with water, and recrystallized from methanol to give 
the desired product (0.5 g). 

NMR (DMSO-d 6 ) Sppm: 8.32 ibx , 2H) , 7.88 (d, J = 
8.79 Hz, 2H), 7.00 (d, J = 8.79 Hz, 2H) , 6.74 (d, J = 9.01 
Hz, 2H), 6.53 (d, J = 9.01 Hz, 2H) , 4.22 - 3.89 (m, 4H) , 
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3.21 - 2.85 (m, 4H) , 2.15 - 1.85 <m, 4H) 
Example 48 

4- [ 3- [ N- ( 4-Chloropheny 1 ) -N-me thylamino ] pr opoxy ] - 

cinnamic acid 

(1) To 4-chloro-N-methylaniline (2.5 g) were added 
DMF (35 ml), sodium hydrogen carbonate (1.8 g) and methyl 4- 
(3-chloropropoxy)cinnamate (5 g), and the mixture was 
stirred at 100°C for 3 days. 

After the reaction solution was allowed to cool, 
water (150 ml) was added thereto, and the mixture was 
extracted with ethyl acetate (150 ml), washed with water (3 
times), then, the solvent was concentrated under reduced 
pressure. The residue was subjected to column 
chromatography on silica gel and eluted with chloroform to 
give oily methyl 4-[ 3-[N-( 4-chlorophenyl)-N-methylamino]- 
propoxy ]cinnamate (3.6 g) . 

NMR (CDC1 3 ) fippm: 7.65 (d, J = 15.83 Hz, 1H) , 7.47 
(d, J = 6.59 Hz, 2H), 7.12 (d, J = 7.91 Hz, 2H) , 6.89 (d, J 
» 6.59 Hz, 2H), 6.72 (d, J = 7.91 Hz, 2H), 6.30 (d, J = 
15.83 Hz, 1H), 4.01 (t, J = 5.93 Hz, 2H) , 3.79 (s, 3H) , 3.59 
- 3.44 (m, 2H), 2.91 (s, 3H) , 2.12 - 1.97 (m, 2H) 

(2) To the above-mentioned compound (3.6 g) were 
added methanol (50 ml), THF (20 ml) and 2N aqueous sodium 
hydroxide solution (12.5 ml),. and the mixture was stirred at 
60°C for 18 hours. 

After the reaction solution was allowed to cool, it 
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was concentrated under reduced pressure, and to the residue 
was added water (100 ml). The mixture was acidified with 2N 
hydrochloric acid with stirring under ice cooling/ and the 
resulting crystal was collected by filtration, washed with 
water, and washed with methanol to give the desired product 
(1.3 g). mp. 165 - 167°C 
Example 49 

The following compounds were obtained in the same 
manner as Example 48 by using the proper starting materials. 

(1) Ethyl 4-[N-[3-(4-raethoxycarbonylphenoxy)- 
propyl]amino]-a-methylcinnamate, mp. 91 - 92°C 

( 2 ) 4- [ N- [ 3- ( 4-Carboxyphenoxy ) propyl ] amino ] -a - 
raethylcinnamic acid, mp. 226 - 229°C 

Examples 50 - 53 

The following compounds were obtained in the same 
manner as Example 25 by using the proper starting materials. 
Example 50 

(1) Methyl 4-[3-[N-(4-chlorophenyl)-N-isobutyl- 
ami no ] pr opoxy ] benzoa t e 

NMR (CDC1 3 ) 5ppm: 7.99 (d, J = 9.0 Hz, 2H) , 7.12 
(d, J = 9.0 Hz, 2H), 6.90 (d, J = 9.0 Hz., 2H) , 6.60 (d, J « 
9-0 Hz, _2H), 4.03 (t, J = 5.8 Hz, 2H) , 3.88 (s, 3H) , 3.53 
(t, J = 7.0 Hz, 2H), 3.05 (d, J = 7.3 Hz, 2H) , 2.18 - 1.90 
(m, 3H), 0.90 (d, J = 6.4 Hz, 6H) 

( 2 ) 4- [ 3- [ N- ( 4-Chlor ophenyl ) -N-isobutylamino ] - 
propcxy] benzoic acid, mp. 123 - 125°C 
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Example 51 

(1) Methyl 4-[3-[N-allyl-(4-chlorophenyl)amino]- 
• propoxy Jbenzoate hydrochloride 

NMR (CDC1 3 ) 6ppm: 7.91 (d, J = 9.0 Hz, 2H) , 7.14 
(d, J = 6.5 Hz, 2H), 7.04 (d, J - 6.5 Hz, 2H) , 6.68 (d, J = 
9.0 Hz, 2H), 5.99 - 5.63 (m, 1H) , 5.17 - 4.99 (m, 2H) , 4.11 
(t, J = 5.9 Hz, 2H) fl 3 f 92. (d,.. J = 4.8 Hz, 2H) , 3.81 (s, 3H) , 
3.47 (t, J = 7.0 Hz, 2H), 2.14 - 1.84 (in, 2H) 

( 2 ) 4- [ 3- [ N-Ally 1-N- ( 4-chlor opheny 1 ) amino ] propoxy ] - 
benzoic acid, mp. 131 - 132°C 

Example 5 2 

(1) Methyl 4-[3-[N-(4-chlorophenyl)-N-raethallyl- 
amino] propoxy jbenzoate 

NMR (CDCI3) fippm: 7.99 (d, J = 8.8 Hz, 2H) , 7.10 
(d, J = 9.0 Hz, 2H), 6.90 (d, J - 8.8 Hz, 2H) , 6.57 (d, J - 
9.0 Hz, 2H), 4.79 (d, J = 8.4 Hz, 2H), 4.06 (t, J = 5.8 Hz, 
2H), 3.89 (s, 3H), 3.76 (bs, 2H) , 3.53 (t, J = 7.1 Hz, 2H) , 
2.22 - 1.94 (m, 2H) , 1.70 (bs, 3H) 

( 2 ) 4- [ 3- [ N- ( 4-Chlor opheny 1 ) -N-methallylamino ] - 
propoxy ] benzoic acid, mp. 146 - 148°C 

Example 53 

(1) Methyl 4-[3-[N-(4-chlorobenzyl)-N-(4-chloro- 
phenyl) amino Jpropoxy Ibenzoate hydrochloride, mp. Ill - 115°< 

( 2 ) 4- 1 3- [ N- ( 4-Chlorobenzyl ) -N- { 4-chlorophenyl ) - 
amino]propoxy]benzoic acid, mp. 164 - 166°C 

Example 54 

(1) Methyl 4- [ 3- [N-( 4-chlor opheny 1) -N-cyanomethyl- 
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amino Ipropoxy ] benzoate 

Methyl 4- [ 3- [ N- ( 4-chlor opheny 1 ) ami no ] propoxy ] - 
benzoate (1.2 g) was dissolved in DMF (10 ml), and under 
heating with stirring at 90°C, sodium bicarbonate (7.6 g) 
and chloroacetonitrile (6.63 g) were added thereto in 8 - 10 
portions respectively over a period of 7 days. The reaction 
mixture was cooled, and water and ethyl acetate were added 
thereto and the mixture was separated into layers. The 
organic layer was washed with aqueous sodium chloride 
solution, and concentrated under reduced pressure. The 
residue was subjected to column chromatography on silica gel 
and eluted with chloroform to give the oily desired product 
(1.00 g) . 

NMR (CDC1 3 ) Sppm: 7.99 (d, J = 9.0 Hz, 2H) , 7.24 
(d, J = 9.0 Hz, 2H), 6.96 - 6.75 (m, 4H) , 4.13 - 4.02 (m, 
4H), 3.89 (s, 3H), 3.58 (t, J = 6.9 Hz, 2H) , 2.26 - 1.99 (m, 
2H) 

( 2 ) 4- [ 3- [N- ( 4-Chlorophenyl ) -N-cyanome thylamino ] - 
propoxy] benzoic acid 

Methyl 4- [ 3- [ N- ( 4-chloropheny ) -N-cyanomethylamino ] - 
propoxy] benzoate (0.99 g) was dissolved in dioxane (15 ml), 
and thereto was added a solution of sodium hydroxide (0.33 
g) in water (4 ml), and stirred at room temperature for 20 
hours. The reaction mixture was neutralized by adding cone, 
hydrochloric acid (0.72 ml) thereto, then, the mixture was 
dried under reduced pressure. The resultant was dissolved 



EP 0 394 440 A1 



- 80 - - , . - - * 

in a mixed solvent of ethanol/chlorof orra, and filtered and 

dried again under reduced pressure to give a residue.. 

« 

The residue was dissolved in THF (20 ml), and 
thereto was added pyridine (0.85 ml), and then, 
trifluoroacetic anhydride (1.47 ml) was added dropwise to 
the mixture under ice cooling over a period of 10 minutes, 
and the mixture was stirred at room temperature for 2 
hours. After a small amount of water was added to the 
reaction mixture, the mixture was concentrated under reduced 
pressure. The residue was suspended in water, and collected 
by filtration, and recrystallized from 40 % aqueous methanol 
to give the desired product (0.81 g). mp. 154 - 157°C 

Example 55 

( 1 ) 3- ( 4 , 4 ' -Dichlorodiphenylamino)propanol 
Acrylic acid (9.67 ml) was added to 4,4'-dichloro- 
diphenylamine (4.80 g), and heated with stirring at 130°C 
for 19 hours. The excess acrylic acid was distilled off 
under reduced pressure, and to the residue was added a 
solution of sodium hydroxide (8 g) in water (60 ml), and the 
mixture was treated at 60»C for 1 hour. After the reaction 
mixture was cooled, it was diluted with water, washed with 
ether several times. After a neutralization amount of cone, 
hydrochloric acid was added thereto, the mixture was 
extracted with ethyl acetate, dried over anhydrous magnesium 
sulfate, and concentrated under reduced pressure to give an 
oily product (5.81 g). 
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Lithium aluminum hydride (2.13 g) was suspended in 
THF (120 ml) under ice cooling , and thereto a solution of 
the above-mentioned oily product in THF (about 20 ml) was 
added gradually, then, the mixture was stirred at room 
temperature for 19 hours- To the reaction mixture were 
added ethyl acetate and a small amount of IN aqueous sodium 
hydroxide solution to decompose the excess reducing agent. 
Then, the mixture was filtered, and concentrated under 
reduced pressure to give the desired product (3.24 g). 

NMR (CDC1 3 ) 6ppm: 7.19 (d, J = 9.0 Hz, 4H) , 6.94 

(d, J - 9.0 Hz, 4H), 3.88 - 3.62 (m, 4H) , 2.04 - 1.42 (m, 

2H) 

(2) Methyl 4-[3-(4,4 , -dichlorodiphenylamino)- 

propoxy Ibenzoate 

3-(4,4'-Dichlorqdiphenylamino)propanol (5.44 g) and 

triethylamine (7.63 ml) were dissolved in methylene chloride 
(60 ml), and after the mixture was cooled with ice, 
methanesulfonyl chloride (1.99 ml) was added thereto, then, 
the mixture was stirred at room temperature for 3 hours, and 
concentrated under reduced pressure. Water and ethyl 
acetate were added to the residue and the mixture was 
separated into layers. The organic layer was washed with 
water 2 times, and dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure to give oily 
mesylate compound (6.19 g). 
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This mesylate compound was dissolved in DMP (100 
ml), and thereto methyl p-hydroxybenzoate (2,52 g) and 
potassium carbonate (6.85 g) were added, and the mixture was 
heated with stirring at 90°C for 17 hours. After the 
reaction mixture was cooled, water and ethyl acetate were 
added thereto and the mixture was separated into layers. 
The organic layer was washed with water 3 times, and 
concentrated under reduced pressure. The resulting residue 
was subjected to column chromatography on silica gel and 
eluted with chloroform to give the oily desired product 
(6.^09 g) . 

NMR (CDC1 3 ) appro: 7.99 (d, J = 9.0 Hz, 2H) , 7.19 
(d, J = 9.0 Hz, 4H), 6.95 - 6.83 (m, 6H) , 4.12 - 3.82 (m, 
7H), 2.26 - 1.96 (m, 2H) 

(3) 4- [ 3- ( 4 , 4 ■ -Dichlorodiphenylamino ) propoxy ] - 

benzoic acid 

Methyl 4- [ 3- ( 4 , 4 1 -dichlorodiphenylamino) propoxy ] - 
benzoate (6.08 g) was dissolved in methanol (100 ml), and 
thereto was added a solution of sodium hydroxide (1.70 g) in 
water (20 ml), and -the mixture was heated with stirring at 
60°C for 14 hours. 

After the reaction mixture was cooled, cone, 
hydrochloric acid (3.70 ml) was added thereto, then, the 
mixture was concentrated under reduced pressure. The 
residue was crushed after adding water, and then collected 
by filtration and recrystallized from a mixed solvent of 
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ethyl acetate/n-hexane [2:5 (v/v)] to give the desired 
product (3.93 g). mp. 118 - 120°C 
Examples 56-57 

The following compounds were obtained in the same 
manner as Example 55 by using the proper starting materials • 
Example 56 

{ 1 ) 3-Diphenylaminopropanol 
. i s NMR (CDC1 3 ) 6ppm: 7.34 - 6.92 (m, 10H) , 3.93 - 3.66 
(m, 4H), 2.04 - 1.67 (m, 2H) 

(2) Methyl 4-(3-diphenylaminopropoxy)benzoate 

NMR (CDCI3) 6ppm: 7.97 (d, J = 9.0 Hz, 2H) , 7.34 - 
6.83 (m/l2H), 4.14 - 3.88 (m, 7H) , 2.30 - 2.01 (m, 2H) 

(3) 4- (3-Diphenylaminopropoxy) benzoic acid, mp. 196 

- 199°C 

Example 57 

( 1 ) 3- 1 N~ ( 2-Benzyloxye thy 1 ) -N- ( 4-chloropheny 1 ) - 
amino Ipropanol 

NMR (CDC1 3 ) 6ppm: 7.31 (s, 5H) , 7.13 (d, J = 9.0 
Hz, 2H), 6.63 (d, J - 9.0 Hz, 2H) , 4.51 (s, 2H) , 3.74 - 3.36 
(m, 8H), 1.95 - 1.65 (m, 2H) 

(2) Methyl 4- [ 3- t N- ( 2-benzyloxy ethyl )-N-( 4-chloro- 
pheny 1 ) amino ] pr opoxy ] benzoa t e 

NMR (CDCI3) 6ppm: 7.98 (d, J ■ 8.8 Hz, 2H) , 7.29 
(bs, 5H), 7.12 (d, J = 9.0 Hz, 2H) , 6.88 (d, J = 8.8 Hz, 
2H), 6.62 (d, J = 9.0 Hz, 2H) , 4.48 (S, 2H) , 4.02 (t, J - 
5.8 Hz, 2H), 3.88 (S, 3H), 3.61 - 3.47 (m, 6H) , 2.21 - 1.91 
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(m, 2H) 

( 3 ) 4- [ 3- [ N- ( 2-Benzy loxyethyl ) -N- ( 4-chlor ophenyl ) - 
. amino ]propoxy] benzoic acid, mp. 76 - 81°C 
Example 58 

4- [ 3- [ N- ( 4-Chlorophenyl ) — N- ( 2-hydroxyethyl ) amino ] - 
propoxy] benzoic acid 

4-[ 3-[N-( 2-Benzyloxye thy 1 ) -N- ( 4-chlor ophenyl ) - 
amino]propoxy]benzoic acid (3.5 g) was dissolved in a mixed 
solvent of ethanol (60 ml) and ethyl acetate (15 ml), and 
thereto were added cone, hydrochloric acid (0.7 ml) and 10 % 
palladium/carbon (0.35 g), and the mixture was stirred under 
hydrogen and atmospheric pressure at room temperature for 27 
hours. The reaction mixture was diluted with water, 
filtered, and neutralized with IN aqueous sodium hydroxide 
solution, and then, the mixture was concentrated under 
reduced pressure. The residue was washed with water, and 
crystallized from about 50 % aqueous methanol and collected 
by filtration. The resultant was further recrystallized 
from a mixed solvent of ethyl acetate/n-hexane [1 : 10 
(v/v)] to give the desired product (1.20 g). mp. 120 - 
122°C 

Example 59 

(1) Methyl 4-[ 3-[N-( 2-carboxyethyl)-N-( 4-chloro- 
pheny 1 ) ami no ] propoxy ] benzoa t e 

Methyl 4- [ 3- [ N- {-4-chlor ophenyl ) amino ] propoxy ] - 
benzoate (2.0 g) was dissolved in toluene (6 ml), and 
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thereto was added acrylic acid (2,24 ml), and the mixture 
was heated with stirring at 100°C for 24 hours. The 
reaction mixture was diluted with ethyl acetate/ and washed 
successively with aqueous sodium bicarbonate solution 2 
times and water once, and it was concentrated under reduced 
pressure. The residue was subjected to column chromato- 
graphy on silica gel and eluted with a mixed solvent of 
chloroform/methanol [60 : 1 (v/V)] to give the oily desired 
product (1-64 g) . 

NMR (CDC1 3 ) fippm: 7.98 (d, J = 8.8 Hz, 2H) , 7.15 
(d, J = 9.2 Hz, 2H), 6. SO (d, J - 8.8 Hz, 2H) , 6.66 (d, J - 
9.2 Hz, 2H), 4.03 (t, J - 5.8 Hz, 2H) , 3.88 (s, 3H) , 3.70 - 
3.42 (m, 4H), 2.60 (t, J = 7.0 Hz, 2H) , 2.20 - 1.90 (m, 2H) 

( 2 ) 4 - [ 3- 1 N- ( 2-Car boxye thy 1 ) -N— { 4-chloropheny 1 ) - 
amino]propoxy ]benzoic acid 

Methyl 4— [ 3-[N— ( 2-carboxy ethyl ) -N- ( 4-chloropheny 1 ) - 
amino ]propoxy ]benzoate (1.37 g) was dissolved in methanol 
(20 ml) and thereto was added a solution of sodium hyroxide 
(0.42 g) in water (4 ml), and the mixture was heated with 
stirring at 60°C for 23 hours. After the reaction mixture 
was cooled, a neutralizing amount of cone, hydrochloric acid 
was added thereto, then, concentrated under reduced 
pressure. The residue was allowed to stand in water (pH; 
about 4.5) and the resulting .crystal was collected by 
filtration, washed with water, and recrystallized from about 
30 % aqueous methanol to give the desired product (0.87 
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g). mp. 132 - 133°C 
Example 60 

(1) Methyl 4-[3-[N-carbamoyl-N-(4-chlorophenyl)- 

amino ]propoxy ] benzoate 

Methyl 4- [ 3- [ N- ( 4-chlor opheny 1 ) amino ] propoxy ] - 
benzoate (2.5 g) and sodium cyanate (1.02 g) were dissolved 
and suspended in benzene (7.5 g), and to the mixture was 
added dropwise trif uluoroacetic acid (1.19 g) under heating 
with stirring at 40°C. Three hours later, the reaction 
solution was concentrated under reduced pressure, and water 
was added to the residue. The resulting precipitate was 
crushed, and collected by filtration to give the desired 
product (2.82 g). mp. 141 - 142°C 

( 2 ) 4- [ 3- [N-Carbamoyl-N- ( 4-chlorophenyl ) amino ] - 

propoxy Ibenzoic acid 

Methyl 4- [ 3- [ N-carbamoyl-N- ( 4-chlorophenyl ) amino ] - 
propoxy Jbenzoate (1.5 g) was dissolved in dioxane (30 ml), 
and thereto was added a solution of sodium hydroxide (0.33 
g) in water (6 ml), and the mixture was stirred at room 
temperature for 22 hours. The reaction mixture was 
neutralized with cone, hydrochloric acid (0.7 ml), and the 
mixture was concentrated under reduced pressure. The 
residue was crushed in aqueous methanol, and collected by 
filtration to give the desired product (1.27 g). mp. 172 - 
174°C 

Example 61 
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(1) Methyl 4- [ 3- [N-[ 3- ( 4-chloropheny lcarbamoyl)- 
propiony 1 ] -N- ( 4-chloropheny 1 ) amino Jpropoxy ] benzoate 

Methyl 4- [ 3- [ N- { 3-car boxypr opiony 1 } — N- ( 4-chlor o- 
phenyl) amino ]propoxy] benzoate (1.6 g) , p-chloroaniline (0.54 
g), DCC (0,87 g) and 4-dimethylarainopyridine (47 rag) were 
dissolved in methylene chloride (40 ml), and the mixture was 
stirred at room temperature for 52 hours, and concentrated 
under reduced pressure. The residue was dissolved in a 
small amount of DMP f and filtered. To this filtrate were 
added water and ethyl acetate and it was separated into 
layers. The organic layer was washed with water 3 times and 
concentrated under reduced pressure. The oily product thus 
obtained was subjected to column chromatography on silica 
gel and eluted with a mixed solvent of chloroform/raethanol 
[30 : 1 (v/v)J, and then concentrated under reduced 
pressure. The residue was crushed in aqueous methanol and 
collected by filtration to give the subject product (1.70 
g). mp. 128 - 130«C 

- (2) 4-[3-[N-[3-(4-Chlorophenylcarbamoyl)pi:opionyl]- 

N- ( 4-chloropheny 1 ) amino ] pr opoxy ] benzoic aci d 

Methyl 4- [ 3- [ N- [ 3- ( 4-chlor opheny lcar bamoy 1 ) - 
propiony 1 ]-N-< 4-chlor ophenyl) amino ]pr opoxy] benzoate (1.50 g) 
was dissolved in methanol (20 ml), and thereto was added IN 
aqueous sodium hyroxide solution (4.83 ml), and the mixture 
was heated with stirring at 60°C for 42 hours. After the 
reaction mixture was cooled, a neutralizing amount of cone. 
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hydrochloric acid was added thereto, and the mixture was 
concentrated under reduced pressure. The resultant was 
suspended in 10 % aqueous methanol, and collected by 
filtration to give the desired product (1.04 g). mp. 197 - 
201°C 

Example 62 

The following compounds -were obtained in the same 
manner as Example 1 61 py qsinS'thte proper starting materials. 

(1) Methyl 4-[3-[N-(4-chlorophenyl)-N-[2-(4-chloro- 
phenylcar bamoy 1 ) ethyl ] amino ] propoxy ] benzoa te 

NMR (CDC1 3 ) JSppra: 7.96 (d, J - 9.0 Hz, 2H) , 7.33 - 
7.12 (m, 6H), 6.86 (d, J = 8.8 Hz, 2H), 6.71 (d, J - 9.0 Hz, 
2H), 4.01 (t, J = 5.9 Hz, 2H) , 3.88 (S, 3H) , 3.69 (t, J = 
5.9 Hz, 2H), 3.50 (t, J = 5.9 Hz, 2H) , 2.57 (t, J = 5.9 Hz, 
2H), 2,19 - 1.88 (m, 2H) 

(2) 4- [ 3- [ N- ( 4-Chlor opheny 1 ) -N- [ 2- ( 4-chloropheny 1- 
carbamoyl) ethyl] amino] propoxy] benzoic acid, mp. 212 - 213°C 

Example 63 

( 1 ) 3- ( 4-Chlorophenylamino ) -2-methylpropanol 
p-Chloroaniline (4 g) and methacyrylic acid (5.40 
ml) were heated with stirring at 100°C for 6 hours and 30 
minutes to dissolve. To the reaction solution were added 
sodium hydroxide (3.76 g) and water (20 ml), and the mixture 
was heated with stirring at 6a°C. for 1 hour. The reaction 
mixture was cooled and washed with ether 2 times, and 
neutralized with cone, hydrochloric acid (8.2 ml), and 
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further was extracted with ethyl acetate. The organic layer 
was washed with water 2 times, and dried over magnesium 
sulfate^ and concentrated under reduced pressure to give an 
oily product (7.24 g). 

Lithium aluminum hydride (3.86 g) was suspended in 
THF (140 ml) under ice cooling, and thereto was gradually 
added a solution of the above-mentioned oily product in THF 
(about 30 ml), and the mixture was stirred at room 
temperature for 14 hours. Ethyl acetate and a small amount 
of IN aqueous sodium hydroxide solution were added to the 
reaction mixture, and the excess reducing agent was 
decomposed. The mixture was filtered and concentrated under 
reduced pressure to give the desired product (5.97 g). 

NMR (CDC1 3 ) $ppm: 7.10 (d, J = 8.8 Hz, 2H) , 6.54 
(d, J - 8.8 Hz, 2H), 3.66 - 3.58 (m, 2H) , 3.13 - 3.05 (m, 
2H), 1.89 - 1.58 (m, 1H) , 0,97 (d, J « 6.8 Hz, 3H) 

(2) Methyl 4-[3-[N-(4-chlorophenyl)amino]-2-methyl- 
pr opoxy 3 benzoa t e 

3- ( 4-Chlorophenylamino ) -2-methylpr opanol (3.74 g ) 
and triethylaraine (3.90 ml) were dissolved in methylene 
chloride (60 ml), cooled with ice, and to the mixture was 
added methanesulf onyl chloride (2.03 ml). The mixture was 
stirred at room temperature for 15 hours, and concentrated 
under reduced pressure. To the residue were added water and 
ethyl acetate, and the mixture was separated into layers. 
The organic layer was washed with water 2 times and dried 
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over anhydrous magnesium sulfate, and further concentrated 
under reduced pressure to give oily mesylate compound (5.74 

g). 

This compound was dissolved in DMF (100 ml) and 
thereto were added methyl p-hydroxybenzoate (2.85 g) and 
potassium carbonate (7.76 g), and the mixture was heated 
with stirring at 90°C for 16 hours. The reaction mixture 
was cooled and thereto were added water and ethyl acetate to 
separate into layers. The organic layer was washed with 
water 3 times, concentrated under reduced pressure, and the 
residue was subjected to column chromatography on silica gel 
and eluted with a mixed solvent of chlorof orm/methanol [100 
: 1 (v/v)] to give the oily desired product (2.80 g) . 

NMR (CDC1 3 ) 6ppm: 7.99 (d, J = 9.0 Hz, 2H), 7.10 
(d, J = 9.0 HZ, 2H), 6.91 (d, J = 9.0 Hz, 2H) , 6.52 (d, J = 
9.0 Hz, 2H), 3.96 (d, J = 5.9 Hz, 2H) , 3.88 (s, 3H) , 3.42 - 
3.00 (m, 2H), 2.48 - 2.12 (m, 1H) , 1.12 (d, J = 6.8 Hz,3H) 

( 3 ) 4- [ 3- [ N- ( 4-Chlor ophenyl ) amino ] -2-methyl- 
propoxy] benzoic acid 

Methyl 4- [ 3- (N- C4-chlor ophenyl ) amino ] -2-methyl- 
propoxy]benzoate (2.80 g) was dissolved in methanol (30 ml) 
and thereto was added a solution of sodium hydroxide (1.00 
g) in water (8 ml), and the mixture was heated with stirring 
at 60°C for 15 hours. The reaction mixture was cooled and 
thereto was added cone, hydrochloric acid (2.20 ml), and the 
-mixture was concentrated under reduced pressure. To the 
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residue was added water and it was crushed, and was 
collected by filtration.^ The resultant was dissolved in 
methanol, and filtered. Water (about half volume of the 
filtrate) was added to the filtrate gradually, and the 
resulting crystal was collected by filtration to give the 
desired product (2.16 g). mp. 148 - 150°C 
Examples 64-67 

The following compounds were obtained in the same 
manner as Example 63 by using the proper starting materials. 
Example 64 

( 1 ) 3- ( 4-Chlorophenylamino ) -1-butanol 

NMR (CDC1 3 ) $ppnu 7.11 (d, J = 8.8 Hz, 2H) , 6.55 
(d, J = 8.8 Hz, 2H), 3.86 - 3.58 (m, 3H) , 1.85 - 1.67 (m, 
2H), 1.19 (d, J = 5. 9- Hz, 3H) 

(2) Methyl 4-[ 3-[N-( 4-chlorophenyl ) amino ]butyl-l- 
oxy Jbenzoate 

NMR (CDCI3) 6ppm: 7.96 (d, J » 9.0 Hz, 2H) , 7.47 - 
7.21 (m, 4H), 6.84 (d, J = 9.0 Hz, 2H) , 4.19 - 3.57 (m, 6H) , 
2.52 - 1..92 (m, 2H) , 1.41 (d, J = 6.4 Hz, 3H) 

( 3 ) 4- [ 3- [ N- ( 4-Chlorophenyl ) amino ] butyl-l-oxy ] - 
benzoic acid, mp. 136 - 137°C 

Example 65 

( 1 ) 3- ( 4-Chlorophenylamino) -2-methyl-l-butanol 
NMR (CDCI3) 6ppm: 7.10.(d, J » 8.8 Hz, 2H) , 6.55 

(d, J - 8.8 Hz, 2H), 3.99 (bs, 2H) , 3.69 - 3.46 (m, 1H) , 

1.90 - 1.50 (m, 1H), 1.21 - 0.86 (m, 6H) 
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(2) Methyl 4-[ 3-[N-( 4-chlorophenyi) amino ]-2-methyl 
butyl-l-oxy ]benzoate 

NMR (CDC1 3 ) ppra: 7.98 (d f J = 8.7 Hz, 2H) , 7.12 - 
6.84 (m, 4H), 6.51 (d, J = 8.7 Hz, 2H) , 4.02 - 3.88 (m, 5H) 
3.79 - 3.53 (m, 1H) , 2.35 - 2.05 (m, 1H), 1.24 - 1.01 (m, 
6H) 

( 3 ) 4- [ 3- [ N- ( 4-Chlor opheny 1 ) amino ] -2-me thylbu ty 1-1 
oxyjbenzoic acid, mp. 129 - 132°C 
Example 66 

(1) 3-(4-Chlorophenylamino)-l-pentyl alcohol 
NMR (CDCI3) fippm: 7.10 (d, J = 8.8 Hz, 2H) , 6.55 

(d, J - 8.8 Hz, 2H), 3.85 - 3.35 (ra, 3H) , 1.86 - 1.20 (m, 
4H), 0.92 (t, J = 7.0 Hz, 3H) 

(2) Methyl 4-[ 3-[N- ( 4-chlorophenyl ) amino ]penty 1-1- 
oxy ]benzoate 

NMR (CDCI3) 6ppm: 7.97 (d, J » 9.0 Hz, 2H) , 7.05 
(dr J = 8.8 Hz, 2H), 6,88 (d, J = 8.8 Hz, 2H) , 6.50 (d, J = 
9.0 Hz, 2H), 4.11 (t, J = 6.2 Hz, 2H) , 3.88 (s, 3H) , 3.67 - 
3.30 (m, 1H), 2.30 - 1.23 (m, 4H) , 1.04 - 0.88 (m, 3H) 

( 3 ) 4- [ 3— [ N— ( 4-Chlor ophenyl ) amino ] penty 1-1-oxy ] - 
benzoic acid, mp. 112 - 113°C 

Example 67 

( 1 ) 3- ( 4-Chlorophenylamino ) -1-hexanol 

NMR (CDCI3) fippm: 7.10 (d, J = 8.8 Hz, 2H) , 6.54 

{d, J ■ 8.8 Hz,2H), 3.85 - 3.49 (m, 3H) , 1.90 - 1.18 (m, 

6H), 0.90 (t, J = 6.4 Hz, 3H) 
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{2) Methyl 4-[3-[N-(4-chlorophenyl)amino]hexyl--l-- 
oxyjbenzoate 

NMR (CDC1 3 ) 6ppm: 7.97 (d, J = 9.0 Hz, 2H), 7.15 
(d, J = 9.0 Hz, 2H) f 6.88 (d, J - 9.0 Hz, 2H) , 6.50 (d, J - 
9.0 Hz, 2H), 4.10 (t, J - 5.9 Hz, 2H) , 3.88 (s, 3H) , 3.70 - 
3.23 (m, 1H), 2.30 - 1.74 (m, 2H) , 1.66 - 1.20 (m, 4H), 0.98 
- 0.81 (m, 3H) 

( 3 ) 4- [ 3- [ N- ( 4-Chlorophenyl ) amino ] hexyl-l-oxy ] - 
benzoic acid, mp. 112 - 114°C 

Example 68 

( 1 ) Ethyl 2- ( 4-chlor ophenylamino ) -1-cyclopentane- 
carboxylate 

p-Chloroaniline (4 g) , ethyl 2-oxocyclopentane- 
carboxylate (4.66 ml) and p-toluenesulf onic acid hydrate 
(0.66 g) were dissolved in benzene (80 ml), and the mixture 
was subjected to dehydrating condensation reaction under 
refluxing for 24 hours, and the mixture was allowed to 
cool. The insoluble material was removed by filtration, and 
the filtrate was concentrated under reduced pressure to give 
an oily product. This oily product was dissolved in 
absolute methanol (60 ml) and thereto was added sodium 
cyanoboron hydride (13.2 g) with stirring in 10 portions 
over a period of 11 days. The reaction mixture was cooled 
with ice and thereto was added cone, hydrochloric acid (21 
ml), and the mixture was concentrated under reduced 
pressure. Water and ethyl acetate were added to the 
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resultant to separate into layers. The organic layer was 
washed with water 3 times, and concentrated again under 
reduced pressure. The residue was subjected to column 
chromatography on silica gel and eluted with a mixed solvent 
of chloroform/methanol [100 : 1 (v/v)] to give the oily 
desired product (3.76 g). 

NMR (CDC1 3 ) 6ppm: 7.10 (d, J = 8.8 Hz, 2H) r 6.58 - 
6.46 (m, 2H), 4.24 - 3.87 (ra, 3H) , 2.31 - 1.45 (m, 7H) , 1.30 
- 1.01 (m, 3H) 

( 2 ) 2- ( 4-Chlor opheny lamino ) -1-cyclopentaneme thanol 
Lithium aluminum hydride (1.60 g) was suspended in 
THF (70 ml) under ice cooling and thereto a solution of 
ethyl 2-(4-chlorophenylamino)-l-cyclopentanecarboxylate in 
THF (about 16 ml) was added gradually, and the mixture was 
stirred at room temperature for 14 hours. Ethyl acetate and 
a small amount of IN aqueous sodium hydroxide solution were 
added tc the reaction mixture to decompose the excess 
reducing agent. The mixture was filtered and concentrated 
under reduced pressure to give the oily desired product 
(3.24 g). 

NMR (CDCI3) Sppitu 7.10 (d, J = 9.0 Hz, 2H) , 6.56 
(d, J = 9.0 Hz, 2H), 3.87 - 3.44 (m, 3H) , 2.47 - 1.17 (m, 
7H) 

(3) Methyl 4-( 2-[N-.( 4-chlorcpheny )amino)cyclo- 
pentan-l-ylmethoxy ] benzoa te 

2- ( 4-Chlorophenylamino) -1-cyclopentanemethanol 
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(3.46 g) and tr iethylamine (6.37 g) were dissolved in 
methylene chloride (35 ml) and cooled with ice, and thereto 
was added methanesuf onyl chloride (1.66 g) , then r the 
mixture was stirred at room temperature for 22 hours, and 
concentrated under reduced pressure. Water and ethyl 
acetate were added to the residue and the mixture was 
separated into layers. The organic layer was washed with 
water 2 times and dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure to give oily mesylate 
compound (4.22 g). 

This compound was dissolved in DMF (90 ml) and 
thereto were added methyl p-hydroxybenzoate (2.11 g) and 
potassium carbonate (5.76 g), and the mixture was heated 
with stirring at 90°C for 24 hours* The reaction mixture 
was cooled and thereto were added water and ethyl acetate, 
and the mixture was separated into layers. The organic 
layer was washed with water 3 times and concentrated under 
reduced pressure, and the residue was subjected to column 
chromatography on silica gel and eluted with a mixed solvent 
of chloroform/n-hexane [1 : 1 (v/v)] to give the oily 
desired product (2.58 g). 

NMR (CDC1 3 ) 6ppm: 7.97 (d, J ■ 9.0 Hz, 2H) , 7.09 
(d, J = 9.0 Hz, 2H), 6.88 (d, J = 9.0 Hz, 2H) , 6.55 (d, J - 
9.0 Hz, 2H), 4.01 (d, J = 5.9 Hz, 2H) , 3.88 (s, 3H) , 3.77 - 
3.51 (m, 1H), 2.37 - 1.27 (m, 7H) 



EP 0 394 440 A1 



- 96 - 



( 4 ) 4- [ 2— [N- ( 4-Chloropheny 1 ) amino ] cyclopentan-1- 
ylmethoxy ] benzoic acid 

Methyl 4- [ 2- 1 N- ( 4-chlorophenyl ) amino ] cyclopentan-1- 
ylmethoxy]benzoate (2.57 g) was dissolved in methanol (40 
ml) and thereto was added a solution of sodium hydroxide 
(0.86 g) in water (8 ml), and the mixture was heated with 
stirring at 60°C for 14 ftours. The reaction mixture was 
cooled and thereto was added cone, hydrochloric acid (1.87 
ml), then, the mixture was concentrated under reduced 
pressure. The residue was washed with water and about 50 % 
aqueous methanol was added thereto, and the mixture was 
heated. The mixture was allowed to stand, and the resulting 
crystal was collected by filtration to give the desired 
product (1.72 g). mp. 153 - 156°C 

Examples 69 - 71 

The following compounds were obtained in the same 
manner as Example 1 by using the proper starting materials. 
Example 69 

(1) Methyl 4-[3-[N-(4-trifluoromethylphenyl)amino]- 
propoxy Ibenzoate hydrochloride, mp. 118 - 123°C 

( 2 ) 4- [ 3- [ N- ( 4-Tr if luor omethy lpheny 1 ) amino ] - 
propoxy] benzoic acid, mp. 150 - 153°C 

Example 70 

(1) Methyl 4-[3-[N-(4-iodophenyl)amino]propoxy]- 
benzoate hydrochloride, mp. 152 - 154°C 

( 2 ) 4- [ 3- [ N- ( 4-Iodopheny 1 ) amino ] propoxy ] benzoic 
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acid, mp. 154 - 155°C 
Example 71 

(1) Methyl 4-[3-(N-phenylamino)propoxy]benzoate, 

mp. 100 - 102°C 

(2) 4- [ 3- (N-Phenylamino) propoxy] benzoic acid, mp. 

147 - 148°C 

Example 72 

The following compound was obtained in the same 
manner as Example 12 by using the proper starting material. 

4- [ 3- [ N- ( 4-Ethy Ipheny 1 ) amino ] propoxy ] benzoic acid , 
mp. 162 - 165°C 

Example 73 

The following compounds were obtained in the same 
manner as Example 63 by using the proper starting materials. 

(1) 3-(4-Bromophenylamino)— 2-methylpropanol 

NMR (CDC1 3 ) fippm: 7.24 (d, J = 8.8 Hz, 2H) , 6.50 
(d, J = 8.8 Hz, 2H), 3.68 - 3.60 (m, 2H) , 3.15 - 3.06 (m, 
2H), 2.12 - 1.82 (m, 1H) , 0.98 (d, J - 6.8 Hz, 3H) 

(2) Methyl 4-[3-[N-(4-bromophenyl)amino]-2-methyl- 

propoxy ] benzoa t e 

NMR (CDCI3) 6ppm: 7.98 (d, J = 9.0 Hz, 2H) , 7.22 
(d, J = 9.0 Hz, 2H), 6.48 (d, J =9.0 Hz, 2H) , 3.96 (d, J = 
6.2 Hz, 2H), 3.88 (s, 3H) , 3.41 - 2.92 (m, 2H) , 2.49 - 2.12 
(m, 1H), 1.11 (d, J = 6.8 Hz,3H) 

( 3 ) 4-[ 3-[N- ( 4 -Br cmophenyl ) amino ] -2-rae thy Ipr opoxy ] - 
benzoic acid, mp. 164 - 167°C 
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Examples 74-75 

The following compounds were obtained in the same 
manner as Example 25 by using the proper starting materials. 
Example 74 

(1) Methyl 4-[3-[N-(4-bromophenyl)-N-methylamino]- 

propoxy ]benzoate, mp. 105 - 107°C 

( 2 ) 4— [ 3- [N- ( 4-3romopheny 1 ) -N-methylamino ]propoxy ] - 

benzoic acid, mp. 175 - 176°C 
Example 75 

(1) Methyl 4- [3- [N-(4-chlor ophenyl) -N-methylamino ]- 
2-methy Ipropoxy ] benzoate 

NMR (CDC1 3 ) 5ppm: 7.98 (d, J = 9.0 Hz, 2H) , 7.12 
(d, J = 9.2 Hz, 2H), 6.89 (d, J = 9.0 Hz, 2H), 6.60 (d, J - 
9.2 Hz, 2H), 3.93 - 3.88 (m, 5H) , 3.63 - 3.10 (m, 2H) , 2.92 
(s, 3H), 2.57 - 2.18 (m, 1H) , 1.09 (d, J = 6.8 Hz, 3H) 

{ 2 ) 4- [ 3- 1 N- ( 4-Chlorophenyl ) -N-metfcylamino ] -2- 
methy Ipropoxy] benzoic acid, mp. 154 - 155°C 

Example 76 

(1) Ethyl 2-(4-chlorophenylcarbamoyl)butyrate 
Diethyl 2-ethylmalonate (8.76 ml) and p-chloro- 
aniline (4 g) were dissolved by heating at 130°C for 11 
hours, and the mixture was cooled and dissolved in ethyl 
acetate, and further, the mixture was washed successively 
with IN -hydrochloric acid, aqueous sodium bicarbonate 
solution, and water, and concentrated under reduced 
pressure. The resulting residue was subjected to column 
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chromatography on silica gel and eluted with chloroform to 
give the oily desired product (6.66 g). 

NMR (CDC1 3 ) 6ppm: 7.51 (d, J = 8.8 Hz, 2H) , 7,28 
(d, J = 8.8 Hz, 2H), 4.25 (q, J = 7-0 Hz, 2H) , 3.29 (t, J - 
7.6 Hz, 1H), 2.22 - 1.90 (m, 2H) , 1.31 (t, J = 7.0 Hz, 3H) , 
1.01 (t, J = 7.3 Hz, 3H) 

( 2 ) 3- ( 4-Chlorophenylamino) -2-ethylpropanol 
Lithium aluminum hydride (2.81 g) was suspended in 
THF (60 ml) and cooled with ice and thereto was added 
gradually a solution of ethyl 2-(4-chlorophenylcabamoyl)- 
butyrate (6.65 g) in THF (about 40 ml), and the mixture was 
stirred at room temperature for 20 minutes and further 
heated with stirring for 6 hours under refluxing. To the 
reaction mixture were added ethyl acetate and a small amount 
of IN aqueous sodium hydroxide solution, and the excess 
reducing, agent was decomposed. The resultant was 
concentrated under reduced pressure, and the residue was 
extracted by ethyl acetate, filtered, and concentrated again 
under reduced pressure to give the oily desired product 
(3.84 g) . 

NMR (CDCI3) 6ppm: 7.10 (d, J = 8.7 Hz, 2H) , 6.54 
(d, J = 8.7 Hz, 2H), 4.23 - 3.97 (m, 1H) , 3.87 - 3.54 (m, 
2H), 3.20 - 3.02 (ra, 2H) , 1.87 - 1.61 (m, 1H) , 1.56 - 1.15 
(m, 2H), 0.97 (t, J = 6.8 Hz, 3H) 

The following compounds were obtained respectively 
in the same manners as Examples 63- (2) and 63-(3) by using 
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the above-mentioned compounds. 

(3) Methyl 4-[3-[N-{ 4-chlorophenyl ) amino ]-2-ethyl- 

propoxy Jbenzoate 

NMR (CDC1 3 ) 6ppm: 7.99 (d, J ■ 9.0 Hz, 2H) , 7.10 
(d, J = 8.8 Hz, 2H), 6.91 (d, J = 8.8 Hz, 2H), 6.52 (d, J = 
9.0 Hz, 2H), 4.16 - 3.98 (m, 2H) , 3.89 (s, 3H) , 3.27 - 3.05 
(m, 2H), 2.27 - 1.81 (m, 1H) , 1.74 - 1.30 (m, 2H) , 1.10 - 
0.93 (m,_ 3H) 

( 4 ) 4- [ 3- 1 N- ( 4-Chlor ophenyl ) amino ] -2-ethy lpropoxy ] - 
benzoic acid, mp. 119 - 120°C 

Preparation 1 

Compound of Example 2 200 mg 

Glucose 250 m 9 

Water for injection q.s. 

Total 5 ml 

After the compound of Example 2 and glucose were 
dissolved in water for injection, the solution was poured 
into a 5 ml ampoule, and after purging with nitrogen, 
sterilized under pressure at 121°C for 15 minutes to give an 
injection preparation having the above composition. 
Preparation 2 

Compound of Example 3 100 mg 

Abicel (trade name, manufactured by 

Asahi Chemical Industry, Co., Ltd.) 40 g 

Corn starch 30 9 

Magnesium stearate 2 9 
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TC-5 (trade name of hydroxypropyle methyl 
cellulose, manufactured by Shin-Etsu 



Chemical Co., Ltd.) 10 g 

Polyethlene glycol-6000 3 g 

Castor oil 40 g 

Ethanol 40 g 



The compound of Example 3, Abicel, corn starch and 
magnesium stearate were mixed and kneaded, and the mixture 
was tabletted with a pounder (R 10 mm) for sugar coating. 
The resulting tablets were film-coated with a film coating 
agent consisting of TC-5, polyethylene glycol-6000, castor 
oil and ethanol to give a film-coated preparation having the 



above-mentioned composition. 
Preparation 3 

Compound of Example 4 2 g 

Purified lanolin 5 g 

Bleached beeswax 5 g 

White vaseline 88 g 

Total 100 9 



White beeswax was heated until it became liquid, 
and thereto the compound of Example 4, purified lanolin and 
white vaseline were added. The mixture was heated until it 
became liquid, and then, stirred until it started to 
solidify to give an ointment having the above-mentioned 
composition. 

[Pharmacological test I] 

Test of effect on biosynthesis system of sterol or 
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fatty acid by using rat liver slices: 

In this test, male Wistar rats (weight; about 200 
g) were killed -and their livers were taken out and perfused 
with cold Krebs-Ringer bicarbonate buffer solution 
(hereinafter referred to KRB), and cut into small slices. 
Using the small liver slices, the test was carried. out in 
the following manner referring to the following literatures. 

Bortz, w. M. and Steele, L. A. (1973), Biochim. 
Biophys. Acta, 306, 85 - 94 

Tsujita, Y. , Kuroda, M. , Shimada, Y., Tanzawa, K., 
Arai, M. , Kaneko, I., Tanaka, M. , Masuda, H., Tarumi, C, 
Watanabe, Y. and Fujii, S. (1986), Biochim. Biophys. Acta, 

877 , 50-60 

That is to say, the above-mentioned small liver 
slices (100 mg) were weighed and added into the KRB (1 ml) 
which contained [1 - 14 C] acetic acid (2 yCi/2 ymol) and a 
prescribed amount of test compounds, and the mixture was 
reacted with shaking at 37 °C for 2 hours under atmosphere of 
95 % 0 2 /5 % C0 2 . Thereafter, to the reaction mixture was 
added 15 % solution of sodium hydroxide in ethanol (1 ml), 
and further heated at 75°C for 2 hours. After cooling, 
petroleum ether (2 ml) was added to the mixture, and it was 
shaken and separated into layers. The petroleum ether 
- layer (upper layer) was extracted. The petroleum ether 
layer was concentrated to dryness, and thereto digitonin 
solution (1 ml) was added and sterol was collected in the 
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resulting precipitation fraction. This fraction was washed 
with diethyl ether and dissolved in acetic acid (1 ml), and 
the radioactivity of the "sample was measured to determine 
the sterol biosynthesis activity. 

On the basis of the value obtained in the control 
test, in which the above procedure was repeated except that 
no test compound was used, the concentration (yM) of the 
test compound which inhibited 50 % of sterol biosynthesis 
activity was calculated, which was shown as 50 % inhibitory 
concentration. 

On the other hand, hydrochloric acid was added into 
the lower layer obtained by extraction with petroleum ether 
in the above procedure, and the mixture was extracted with 
petroleum ether under an acidic condition, and the extract 
was concentrated, and then., the radioactivity was measured 
likewise to determine the fatty acid biosynthesis 
activity. Likewise as above, on the basis of the fatty acid 
biosynthesis activity obtained in the control test, 50 % 
fatty acid biosynthesis activity inhibitory concentration of 
the test* compounds were determined. 

Thus obtained results were showed in the following 

Table 1. 
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Table 1 



Test sample 50 % Inhibitory cone. (yM) 

(Ex. No.) 

Sterol Fatty acid 



1 (3) 


3.88 


2.40 


2 (2) 


17.86 


5.41 


3 (2) 


26.28 


6.05 


4 (2) 


7.59 


3.11 


5 (2) 


27.79 


2.75 




68.99 


3.39 


8 (21 


12.62 


3.12 


10 (2) 


21.18 


3.44 


11 i 2\ 


36.48 


4.43 


12 


18.21 


7.48 


13 


12.98 


10.46 




27.96 


8.22 


15 - 


51.99 


4.71 


16 


20.55 


13.64 


17 (2) 


10.84 


8.72 


18 (2) 


77.12 


17.05 


19 (2) 


4.51 


2.05 


20 (2) 


7.19 


7.22 


22 (2) 


16.51 


10.22 


24 (2) 


15.47 


4.49 


25 (2) 


5.01 


3.39 


26 (2) 


4.27 


3.26 


27 (2) 


4.97 


3.56 


28 (2) 


22.50 


14.55 


29 (2) 


92.10 


15.62 


30 (2) 


48.45 


32.56 


39 (2) 


4.50 


2.30 


63 (2) 


5.30 


3.31 
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[Pharmacological Test II] 

Test of antilipidemic activity in normal rabbits: 
It is generally known that for testing 
antilipidemic activity of a compound which shows the 
activity based on the inhibition of cholesterol 
biosynthesis, it is preferable to test it in rats or dogs 
[cf. Endo, A., Tsujita, Y., Kuroda, M. , and Tanzawa# K.; 
Biochim. Biophys. Acta, 575, 266 - 276 (1979)]. Hence, the 
test of the antilipidemic activity of the present compound 
was carried out by using rabbits. 

In this test, male Japanese white rabbits (weight: 
1.9 - 2.1 kg) were used after they had been subjected to 
pre-feeding 2 weeks. The test compounds were dissolved in 
chloroform/methanol (3:1) and the mixture was 
homogeneously blended into CR-2 solid feed (manufactured by 
Clea Japan Inc.) in the ratio of 0.25 %, and then the 
solvent was removed. 

Rabbits were divided into groups (3 rabbits per 
each group) and were fed with 100 - 120 g feed (100 g/less 
than 2.5 kg body weight, 110 g/2.5 - 3.0 kg body weight, 120 
g/more than 3.0 kg body weight) at 9 o'clock every morning 
for 2 weeks. Before the feeding, blood was taken from ear 
venula with the lapse of time and at the same time their 
weight and the uptake of feed were measured. The serum 
lipids were determined by enzymeassay with an automatic 
analyzer. The compound of Example 1 (3) was used as the 
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test compound, and after 2 weeks administration, the 
changing rate of rabbit serum lipids was measured. 

As the result, the changing rate of Cholesterol was 
-27.1 %, and that of triglyceride was -17 .7 %. 

It is obvious from the above results that the 
compound of the present invention has the antilipidemic 
activity in normal rabbits. 
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CLAIMS 

1. A phenylcarboxylic acid derivative of the 

formula: 




wherein R 1 and R 2 are each hydrogen atom, a halogen atom, a 

c l" c 6 alk y 1 group, a C 1 ~C e alkyl group having a halogen 

atom, a C^Cg alkanoyl group, a C 3 -C 8 cycloalkyl group, a 

nitro group, an amino group, a group of the formula: -O-D-R 5 

(wherein D is a C 1 ~C 6 alkylene group, R 5 is hydrogen atom, 

an amino group, a morpholino group, a carboxyl group, a 

phthalimido group, a phenyl group, or a group of the 

formula: -CH-CHo), a phenoxy group having optionally a 
v 0' 2 

substituent selected from a halogen atom or a C x -C 6 alkyl 
group on the phenyl ring, a phenyl (Gj^Cg) alky lamino group 
having optionally a C^C^ alkylenedioxy group as a substi- 
tuent on the phenyl ringi' or a C 2 -C 6 alkenyl group having a 
carboxyl group, or both groups form a C x -C 4 alkylenedioxy 
group which bond to the adjacent carbon atoms; 

R 3 is hydrogen atom, a group of the formula: -E-R 6 
(wherein E is a C^-Cg alkylene group, R 6 is hydrogen atom, a 
carboxyl group, a cyano group, a hydroxy group, a phenylCC^- 
C 6 )alkoxy group, a phenyl group having a halogen atom, or a 
phenylcarbamoyl group having a halogen atom) , a group of the 
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formula: -CO-G-R 7 (wherein G is a C^-Cg alkylene group, R 7 
is hydrogen atom, a carboxyl group, or a phenylcarbamoyl 
group having a halogen atom), a benzoyl group having 
optionally a substituent selected from a C^C^ alkylenedioxy 
group, a halogen atom or a C x -C 6 alkyl group on the phenyl 
ring, a C 2 -C 6 alkenyl group, a carbamoyl group, a phenyl 
group, or a phenyl group having a halogen atom; 
R 4 is hydrogen atom or a C^-Cg alkyl group; 
A is a C^-Cg alkylene group, a C 2 -Cg alkylene group 
condensed with a C 3 -C 8 cycloalkyl ring, or a C 2 -Cg 
alkenylene group; 

B is a C 1 -C 6 alkylene group or a C 2 ~ c 6 alkenylene 

group; 

i is 0 or l r 
and a salt thereof. 

2. The compound according to claim 1, wherein A is 

a C-L-Cg alkylene group. 

3. The compound according to claim 1, wherein A is 
a c 2 -C 6 alkylene group condensed with a C 3 -C 8 cycloalkyl 
ring or a C 2 -C 6 alkenylene group. 

4. The compound according to claim 2, wherein R 

is hydrogen atom or a group of the formula: -E-R 6 (wherein E 
is a Cj^-Cg alkylene group, R 6 is hydrogen) . 

5. The compound according to claim 2, wherein R 3 
is a group of the formula: -E-R 6 (wherein E is a C^Cg 
alkylene group, R 6 is a carboxyl group, a cyano group, a 
hydroxy group, a phenyl (C 1 -C g )alkoxy group, a phenyl group 
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having a halogen atom/ or a phenylcarbamoyl group having a 
halogen atom), a group of the formula: -CO-G-R 7 (wherein G 
is a Cj-Cg alkylene group, R 7 is hydrogen atom, a carboxyl 
group, or a phenylcarbamoyl group having a halogen atom), a 
benzoyl group having optionally a substituent selected from 
a C1-C4 alkylenedioxy group, a halogen atom or a C 1 -C 6 alkyl 
group on the phenyl ring, a C 2 -Cg -alkenyl group, a carbamoyl 
group, a phenyl group, or a phenyl group having a halogen 
atom. 

6. The compound according to claim 4, wherein R 1 

is hyrogen atom, and R 2 is hydrogen atom, a halogen atom, a 

C^-Cq alkyl group, a C^-Cg alkyl group having a halogen 

atom, a C^Cg alkanoyl group, a C3-C3 cycloalkyl group', a 

nitro group, an amino group, a group of the formula: -O-D-R 5 

(wherein D is a C^Cg alkylene group, R 5 is hydrogen atom, 

an amino group, a morpholino group, a carboxyl group, a 

phthalimido group, a phenyl group, or a group of the 

formula: -CH-CH 2 )/ a phenoxy group having optionally a 
O 

substituent selected from a halogen atom or a C^H^ alkyl 
group on the phenyl ring, a phenyl (C^-Cgjalkylamino group 
having optionally a C^-C^ alkylenedioxy group as a substi- 
tuent on the phenyl ring, or a C 2 ~Cg alkenyl group having a 
carboxyl group. 

7. The compound according to. claim 4, wherein R 1 
and R^ are each a halogen atom, a C-^-Cg alkyl group, a C^Cg 
alkyl group having a halogen atom, a C^Cg alkanoyl group, a 
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4- [ 3- [ N- ( 4-methylphenyl) amino ]propoxy] benzoic acid 
hydrochloride, 

4-[3-[N-(4-chlorophen'yl)amino]propoxy]«a-methyl- 

cinnamic acid, 

4- [ 3- [ N- ( 4-chlorophenyl ) -N-me thy lamino ] propoxy ] - 
benzoic acid, 

4— [ 3-[N- ( 4-chlorophenyl ) -N-isopr opy lamino ] propoxy ] - 
benzoic acid, and 

4- [ 3- [ N- ( 4-chlorophenyl ) amino ] -2-me thy lpropoxy ] - 
benzoic acid. 

22. A process for preparing the compound or a salt 
thereof as set forth in claim l r which comprises 

a) reacting a compound of the formula: 

X-A-O^y ( B ) ^-COOR 4 

wherein A, B, R 4 and t are as defined in claim 1, and X is a 
halogen atom, a C^Cq alkanesulf onyloxy group having 
optionally a substituent, or an arylsulf onyloxy group having 
optionally a substituent, with a compound of the formula: - 

R 2 R 

wherein R 1 , R 2 and R 3 are as defined in claim 1, in the 
presence of a basic compound, 

b) reacting a compound of the formula: 

H-C-A • -O^J^- ( B ) a -COOR 4 
O 
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wherein B, R 4 and % are as defined in claim 1, and A 1 is the 
same as A except that it has one smaller carbon number in 
the main chain thereof, with a compound of the formula: 



R^ 

wherein R 1 and R 2 are as defined in claim 1, to give a 
compound of the formula: 



wherein R 1 / R 2 / B, R 4 and n are as defined in claim 1 and A' 
is as defined above, 

c) reacting a compound of the formula: 



wherein R 1 , R 2 , A, B and i are as defined in claim 1, and 
R 4a is a C^-Cg alkyl group, with a carboxylic acid compound 
of the formula: 



wherein R 3a is a group of the formula: -CO-G-R 7 (wherein G 
and R 7 as defined in claim 1, or a benzoyl group having a 

alkylenedioxy group, a halogen atom or a C^-Cg alkyl 
group as a substituent on the phenyl ring, or an activated 
compound at the carboxyl group thereof, to give a compound 
of the formula: 





R' 



1 




R^OH 
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C 3 -C 8 cycloalkyl group, a nifcro group, an amino group, a 
group of the formula: -O-D-R 5 (wherein D is a C x -C 6 alkylene 
♦ group, R 5 is hydrogen atom, an amino group, a morpholino 
group, a carboxyl group, a phthalimido group, a phenyl 
group, or a group of the formula: -CH-CH 2 ), a phenoxy group 

having optionally a substituent selected from a halogen atom 
or a C x -C 6 alkyl group on the phenyl ring, a phenyl (C^- 
C 6 )alkylamino group having optionally a C x -C 4 alkylenedioxy 
group as a substituent on the phenyl ring, or a C 2 -C 6 
alkenyl group having a carboxyl group, or both groups form a 
C-L-C4 alkylenedioxy group which bond to the adjacent carbon 
, atoms. _ 

8. The compound according to claim 6, wherein i is 

0. 

9. The compound according to claim 8, wherein R 
is a halogen atom or a C x -C 6 alkyl group. 

2 

10. The compound according to claim 8, wherein R 
is a C x -C 6 alkyl group having a halogen atom, a C x -C 6 
alkanoyl group, a C 3 -C a cycloalkyl group, a nitro group, an 
amino group r a group of the formula: -O-D-R 5 (wherein D is a 
C^-Cg alkylene group, R 5 is hydrogen atom, an amino group, a 
morpholino group, a cajrboxyl group, a phthalimido group, a 
phenyl group, or a group of the formula: -CH-CH 2 ), a phenoxy 

group having optionally a substituent selected from a 
halogen atom or a C^-Cg alkyl group on the phenyl ring, a 
phenyl (Ci-Cgjalkylamino group having optionally a C x -C 4 
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alkylenedioxy group as a substituent on the phenyl ring, or 
a C 2 -C e alkenyl group having a carboxyl group. 

11. The compound according to claim 9/ wherein R 4 
is hydrogen atom. 

" 12. The compound according to claim 9, wherein R 4 
is a C x -C 6 alkyl group. 

3 

13. The compound according to claim 1/ wherein R 
is hydrogen atom. 

3 

14. The compound according to claim 11 , wherein R 
is a group of the formula: -E-R 6 (wherein E is a C^-Cg 
alkylene group, R 6 is hydrogen atom. 

2 

15. The compound according to claim 13, wherein R 
is a halogen atom. 

2 

16. The compound according to claim 13, wherein R 
is a C^Cg alkyl group. 

17. The compound according to claim 6, wherein ft 
is 1 and B is a C^Cg alkylene group. 

2 

18. The compound according to claim 17, wherein R 
is a halogen atom or a C^-Cg alkyl group. 

19. The compound according to claim 6, wherein ft 
is 1 and B is a C x -C 6 alkenylene group. 

2 

20. The compound according to claim 19, wherein R 
is a halogen atom or a C^Cg alkyl group. 

21. The compound according to claim 1 which is 
selected from the following compounds: 

4- [ 3- [ N- ( 4-chlor ophenyl ) amino ] propoxy ] benzoic acid , 
4- [ 4- [ N- ( 4-chlor ophenyl ) amino ] butoxy ] benzoic acid , 
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R 1 



^1 



R 2 ^ { R 3a 

wherein R 1 , R 2 , A, B and ft are as defined in claim 1, and 
R 3a and R 4a are as defined above, 

d) reacting a compound of the formula (lb) with a 
compound of the formula: 
R 3b -X 

wherein X is as defined above, and R 3b is a group of the 
formula: -E-R 6 (wherein E and R 6 are as defined in claim 1), 
a C 2 -C 6 alkenyl group, or a phenyl group having a halogen 
atom, to give a compound of the formula: 



R 1 



N ^^-N-A-0-(^)-(B) 4 -COOR 4a (Id) 
R 2 H 

wherein R 1 , R 2 , A, B and i. are as defined in claim 1, and 
R 4a is as defined above, 

e) reacting a compound of the formula: 




^-N-A-X 



^ I 3 
R R 



wherein R 1 , R 2 , R 3 and A are as defined in claim 1, and X is 
as defined above, with a compound of the formula: 

HQ-^^(B)^-COOR 4 

wherein B, R 4 and t are as defined in claim 1, or 

f) subjecting a compound of the formula (le) to 
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de-ester if icat ion to give a compound of the formula: 




(If) 



wherein -R 1 , R 2 , R 3 , A, B and a. are as defined in claim 1. 

23. A hypolipidemic composition which contains as 
an effective ingredient the compound or a salt thereof as 
set forth in claim 1. 

24. A method for the treatment of hyper lipidemic, 
which comprises administering an effective amount of the 
compound or a salt thereof as set forth in claim 1 to a 
patient . 
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